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e Make lettering large enough to be read when drawings are reduced. 

¢ When submitting an illustration which has appeared elsewhere give full 
information about previous publication, credit to be given, and state 
whether or not permission to reproduce has been obtained. 
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Material appearing in The Journal is covered by copyright. As a general rule 

permission will be given to reputable medical journals to reprint anything in 

these pages, if permission is first obtained from The Journal and if the material 


used is properly credited to The Journal. 
FOR ADDITIONAL INFORMATION, PLEASE WRITE TO THE EDITOR 
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REDUCES SPASM 
IMPROVES FUNCTION 


“...17 of the 20 patients with post-traumatic muscle spasm of 
the low back had excellent or good responses.” 


“In acute and chronic recurrent low back syndrome, seven of 
eight patients showed visible objective improvement.”? 


1. Wallace, S. L.: Zoxazolamine (Fiexin) in Low Back Disorders, to be published. 
2. Settel, E.: Frexin in Geriatric Skeletal Muscle Spasm, Am. Pract. & Digest 
Treat., in press. 


Available: Tablets, Engestic Coated, pink, 250 mg.; bottles of 36. 
Tablets, scored, yellow, 250 mg.; bottles of 50. 
*U. S. Patent Pending 


(McNEIL) Mcneil Laboratories, Inc + Philadelphia 32, Pa. 
o96s7 
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(Zoxazolamine,* McNeil) 


engestic coated or plain 








new SteriSharps valuable aid to surgeons and nurses...saves time, eliminates blade waste 


Sharpometer® assure uniform sharpness. 


the new SteriSharps surgical 


Now available 
steel, it has the 


blade. Made of stainless 
sharpest, most uniform, most durable cutting 
edge made today. Comes to you ultrasonically 
cleaned and heat-sterilized for asepsis. Saves 
time, simplifies technic. 

Surgeons can depend on consistent sharpness 
with SteriSharps. Electronic tests by ASR 


SteriSharps offer important economies, too. 
With SteriSharps only blades actually needed 
are used. They're unaffected by autoclaving, 
dry heat, solutions. Sealed packets can be 
re-autoclaved, stored indefinitely. 

For details, write: ASR Hospital Division, 
Dept. BS, 380 Madison Ave., N. Y. 17, N. Y. 


Only SteriSharps offer all these advantages... 
+ Sharpest, most durable cutting edge * Consistent sharpness in every blade + SteriSharps will not corrode 


* Can be re-autoclaved, stored in packs 


A:S-R 


precision products 


* Sterile SteriSharps eliminate jars, racks and irritating solutions 





Blade Dispenser available. Y our 
supplier has SteriSharps surgical 
blades in every design. Stainless 
steel dispenser shown above is 
yours free with every five gross. 


5 aI ioMarps. . . the first sterile, stainless-steel surgical blade 


SCHERING ANNOUNCES 


Neraval 


SODIUM 


the first important advance 
in thiobarbiturate anesthesia 





in nearly 25 years. 


NE-J-1106 











“...THE SHORTEST- 
ACTING 
THIOBARBITURATE 
SO FAR 

KNOWN TO US...” 


a superior ultrashort-acting 


Prolonged depression in both long and short-term procedures 
imposed many limitations on the use of earlier thiobarbiturates. 
NERAVAL, with its extremely rapid detoxification, considerably 
reduces these restrictions and opens up many new areas for the use 
of barbiturate anesthesia. 


In addition, NERAVAL — by shortening the period of postoperative 
incapacity and depression — makes the procedure safer, 
more pleasant for the patient. 


Lower milligram potency and more rapid detoxification of NERAVAL 
compared with thiopental and thiamylal provide greater clinical 
safety and better moment-to-moment control. NOTE: for equivalent 
anesthetic effect approximately 114 to 2 times as much 

NERAVAL is usually required. 


PACKAGING: 
NERAVAL Sodium Sterile Powder: vials of 1 and 2 Gm., boxes of 
6 and 25; vials of 5 Gm., boxes of 1 and 25. 


BIBLIOGRAPHY: 


1. Boone, J.D.; Munoz, R., and Dillon, presented at annual meeting, 

J.B.: Anesthesiology 17:284, 1956. Electroshock Research Association, 

2. Zima, O.; von Werder, F., and Hotovy, Chicago, Illinois, April 29th, 1956. 

= aieneeee Hie dng _ 6. Irwin S.; Stagg, R.D.; Dunbar, E., and 
- Re : Govier, W.M.: J. Pharmacol. & Exper. 


Mersch, M.A.; To be published. 4. Blake, 
M.W. and Perlman, P.L.: J. Pharmacol. 
& Exper. Therap. 117:287, 1956. 5. Ayd, a., ont Sistmann, Es Dentetie aed. 

F.J., Jr.: Neraval: A new anesthetic for Wehnschr. 79:638, 1954. 8. Dietmann, K.: 


electroconvulsive therapy, paper Deutsche med. Wchnschr. 79:1748, 1954. 


Therap. 116:317, 1956. 7. Reifferscheid, 


NERAVAL® Sodium, brand of methitural sodium. 





intravenous anesthetic 


Neraval 


SODIUNI 
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YOU CAN CONFIRM THESE CLINICAL EXPERIENCES WITH NERAVAL 


¢ Significantly faster detoxification 
and elimination than either 
thiopental or thiamylal. *” 

e Shorter duration of action.’ 

¢ Considerably less accumulation.*** 

e More rapid, complete recovery. **” 

e Strikingly rapid awakening.'** 

¢« Better moment-to-moment control.' 

e Less postoperative supervision.’ 


¢ Fewer postanesthetic side effects.*"* 
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Schneider self broaching pin $11.50 each 
SCHNEIDER SELF BROACHING 
INTRAMEDULLARY PIN ..... 
@ No need for special instruments. (A SECTION 


@ Prevents rotation of fragments. 

@ Maximum strength for weight of pin. 

@ Cuts its own way—less chance of splitting the shaft. 
@ Larger sized nail can be used for a snug fit. 

@ May be driven or extracted from either end. 

@ Less chance of getting out of the groove. 

@ Grooves allow for free outflow of marrow fat. 

@ SIZES: 8mm. to 12mm. diameters. 







CHERRY CLOVERLEAF PIN EXTRACTOR 
This ezy-out type extractor is used inside of 
the pin. NOT peta 
= = C7777, 


No. 486A Large, for 11 and 12MM pins $10.00 
No. 486B Small, for 8, 9 and 10MM pins— $10.00 


f 


“Small Hand Drill” Lamina Spreader 
No. 895 No. 661 
Price $45.00 Price $65.00 
¢ _— 
ZIMMER MANUFACTURING CO. WARSAW, IND. 
In Brazil available through Barros, Iskin & Cia, Ltda., 
Av. Franklin Roosevelt 115-A, Rio De Janeiro, Brazil 


Look for the trademark ® 
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Zimmer Instr 
Appliances for Ortho 


MYO-CERVICAL COLLAR 


The Myo-Cervical Collar is used for 
whip lash injuries, arthritic necks, 
torticollis or wry neck, and generally 
to stabilize or slightly hyperextend 
the cervical region. It has also been 
used in place of sand bags in the 
operating room to stabilize the head 
in cataract operations, and for head stabilization after Pa 
facial plastic surgery. (It has been used as a follow-up to € 
the cast or Forrester Collar in cases of cervical fractures.) 

















Vas” No. 710 A-Large 
No. 710 B-Medium ELLIOTT FEMORAL CONDYLE BLADE PLATE 
No. 710 C-Small 
Designed by Dr. Robert B. Elliott, Houston, Texas 
FRONT No. 554A 2%" inside blade length x 8” plate (Three Siots 
ree VIEW No. 554B 2%” inside blade length x 8” plate (Three Slots) 
Adjustable in height No. 554C 2%” inside blade length x 6” plate (Two Slots) 
Soft plastic covered No. 554D 2%” inside blade length x 6” plate (Two Slots) 
> —— Paps Holes are for a tibia bolt or screws 
Ww Sad Pe patient comfort 


Light in weight and 
well ventilated 


BACK No. 3812 


view Brun Plaster Shear, 9%’, 
Snap fastener. Ad- Stainless Steel. Heavy duty 
justable neck size plaster shear 
White polyethylene 
plastic — easily 
cleaned 








No. 3322 


Jensen-Zaufel Ron- 
eur, Multiple Action, 
%" Overall Length, 
Stainless Steel up 
Size 5 x 14 mm. For 
light work — slightly 
heavier than 3325— 
cup shaped jaw 






No. 3325 


Beyer Rongeur, Narrow 
Jaw, Multiple Action, 
7%", Overall Length 
Cup size 4 x 15 mm 
Delicate pattern for 
fine cutting — iong 

narrow jaw | 

















ZIMMER MANUFACTURING CO. WARSAW, IND. 


In Brazil available through Barros, Iskin & Cia, Ltda., 
Av. Franklin Roosevelt 115-A, Rio De Janeiro, Brazil 





Look for the trademark ® 
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in any of these directions. ( PIGEON TOES f 
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l, is always easier to insert wedges into shoes that have been 
made with this purpose in mind, than to attempt to wedge conven- 
tional shoes. It is less difficult for the shoemaker, more resultful for 
the doctor, and less expensive for the patient. 


CHILD LIFE Arch Feature shoes are especially made to be readily 
adaptable for the wedge inserts required for the correction of four 
of the most common types of foot deficiencies in children. Yet these 
prescription type shoes are styled so that their appearance is identi- 
cal with that of conventional shoes. There can be no feeling of in- 
feriority on the part of young patients who wear them. 


Nine chances out of ten there is a specially selected CHILD LIFE 
dealer in your community who will be glad to accept your prescrip- 
tion work and who is competent to handle your instructions. Write for 
his name, and for the CHILD LIFE service booklet for the professional 
man, featuring representative shoes and wedging procedures. 


HERBST Shoe Manufacturing Co. {Wisconsin 
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May we tell you about 
our operation, Doctor? 





SPENCER 


Supports 


are individually 


e designed 


© cut 
* made 


to your prescription and patient’s requirements! 


However complicated the problem of providing effective, therapeutic support 
for your patient, the Spencer Corsetiere is trained to follow your instructions 
carefully. Spencer’s patented new control support enables her to support and 
realign the patient’s body quickly and comfortably, in standing or prone posi- 
tion, before measuring . . . so that the finished Spencer will fit the body not as it 
is, but as it should be. From information the Corsetiere submits to Spencer 
Designers, a Spencer Body or Breast Support is individually designed, cut and 
made to meet medical aims with great accuracy. 

Spencer's prescription method assures corrective or preventive support with 


comfort — for adult or juvenile patient. 


For booklet ‘Spencer Supports in Modern Therapy”, mail coupon at right or phone a dealer in 
Spencer Supports. See ‘Spencer Corsetiere’”’, “Spencer Support Shop”, or yellow pages of telephone 


directory. 


: SPENCER, INCORPORATED 

§ 19 Ellsworth Ave., New Haven 7, Connecticut 7 

§ Canada: Spencer, Ltd.,Rock Island, Quebec ' 

i England: Spencer, Ltd., Banbury, Oxon : 

~ P E N E R : Send free booklet ‘Spencer Supports in Modern Therapy.” : 

( ' ' 

® ; Name siceminatiniembaine " M.D. 8 

° —_— ° ' 

individually designed ili <nscnmeionitenieasis oa 
° ' 

supports and brassieres ; __ _ 4 

‘ 4-57 8 
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Takes a while to learn 
but gratifying eo 





jel? 
MEDULLA Af PIN 


Pot. No 


Proper application of the RUSH PIN is not always easy. It takes a while to learn. It is quite 
different in principle and technic from other forms of medullary fixation. It is not designed to 
impact the marrow cavity, but to accurately transfix the fractured bone by points of pressure, pre 
cisely applied 

[he ingenious surgeon, who has added this to his knowledge and skills, has simplified his 
tasks and contributed pleasure to his patients. He minimizes surgery and speeds convalescence 
with unbelievably early motion, even in fractures near joints. Removable splints are sometimes 
used, but casts or traction, rarely. 

The patient is more comfortable, the hospital Stay 1s shortened. And best of all, the recovery 


time and residual disability can be markedly lessened. 


It does take a while to learn, but it IS GRATIFYING! 


White for Information 





THE BERIVON 


©? P an y 
MERIDIAN, Miss. 





EXCLUSIVE MANUFACTURERS OF RUSH MEDULLARY PINS AND INSTRUMENTS 
Publishers of “ATLAS OF RUSH PIN TECHNICS” by LESLIE V. RUSH, M. D. 


In answering advertisements, ple ise mention The Journal of Bone and Joint Surgery. 











increasingly preferred icseers 


by physicians 





strikingly effective 





for patients 











METICORTEN’ =~ 


(PREDNISONE) ‘+ a — 
’ —— 





excellent relief of pain, swelling, ten- 

om ; PREDNISONE 
derness; diminishes joint stiffness— ms 
: ; “ 2 
facilitates early physical therapy— 4 il 


expedites rehabilitation 

dietary regulations usually unneces- 
Sary 

minimizes incidence of electrolyte 


imbalance 


1, 2.5 and 5 mg. tablets 


METICORTEN,* brand of prednisone. 
T.M. wc.J.2376 














make this your CJuide 
when recommending Shoes... 


Poll- Parrot 
Vita-Peise 


SHOES FOR BOYS AND GIRLS 


Presorib . 
your edustucste = WIT A 1 he 
on a sound foundation: construction features you want 


Poll-Parrot Vita-Poise shoes 
’ 
tty these Wt latiis teatestn Plus the styling mama wants! 


When you say “Poll-Parrot Vita-Poise *’, here’s what you're recom- 
mending: Shoes that are made by people who know children’s feet 
as well as shoes. Shoes that are developed by pedic specialists, are 


made on the finest-fitting lasts anywhere. Are quality built, quality 





controlled, every step of the way. And are Pre-Tested by real boys 
and girls. For,into each pair go all the experience, resources, skill 
RROAD-BASE LEATHER WEDGE ; 

ose and vast research facilities of the world’s largest shoemaker! 


LT FOR EASY ADJUSTMENT 


And, when prescribing Orthopedic adjustments, specify Poll-Parrot 


Vita-Poise with the famous Tru-Guide features shown at left 


© and al// 
Poll-Parrot Shoes 





INDIVIDUAL LEFT AND RIGHT QUARTERS 
SONFORMING TO CHILD'S ANKLE BONES 


a 
BUILT WITH MOLDED STEEL SHANKS AND 
EXTRA-LONG LEATHER INSIDE COUNTERS 





Available everywhere 
write for name of 
nearest qualified dealer. 


Poll-Parrot Vita-Foise Shoes 


“Just what the Doctor ordered ” 


ROBERTS, JOHNSON & RAND 


Mo. Makers of Poll-Parrot and Scamperoo Shoes for children; Rand and Randcraft Shoes for men 


sion of Internationa 
women; Star Brand and Hy-Test Work Shoes; and Official Boy Scout and Girl Scout Shoes 


and boys; Trim Tred and Helte 
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TOR? UTR ma BE 


i he 


FEMORAL HEAD REPLACEMENTS 


Of TIME-TESTED Vit li m 
CLINICALLY-PROVEN Ita I at 


IN WIDELY ACCEPTED DESIGNS 


Vitallium hip prostheses of the Moore, F. R. Thompson, 
and Eicher types have been implanted in thousands MOORE TYPE 
of successful cases. Intramedullary-stem designs, they 
closely approximate the anatomical outline and 
contours of the upper portion of the femur. Heads 
are light, hollow, strong and highly polished for 
smooth articulation. 
All three types are available in five different 
head diameter sizes. 
F. R. THOMPSON 
@ The Moore type is designed with fenes- TYPE 
trations for added support. 
@ The F. R. Thompson type is available in 
three variations—straight, right and left. 
@ The Eicher type is characterized by teeth 
on the underside of the collar to EICHER TYPE 
inhibit rotation. 


Austenal® instruments are available for all 
three to aid operative procedure. 


AVAILABLE ONLY THROUGH AUTHORIZED 
“ee 


a 
bie: 
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RELIEVES DISCOMFORT 


AND. DISABILITY 


Each Multiple Compressed Tablet of MEPpRoLoNE 
provides the inseparable antiarthritic, antirheumatic 
benefits of: 

1. Prednisolone buffered—the newest and most po- 
tent of the “predni-steroids” for prompt relief of 
joint pain and arrest of the destructive inflammatory 
process. 

2. Meprobamate—the newest and safest of the 
muscle-relaxant tranquilizers for profound relaxa- 
tion of skeletal muscle in spasm. 

Tolerance to this combination is good because there 
is little likelihood of sodium retention, potassium 
depletion or gastric distress with buffered predniso- 
lone, and meprobamate rarely produces significant 
side effects in therapeutic dosage. 

An additional important therapeutic benefit, often 
overlooked, stems from the tranquilizing action of 
meprobamate. This component of MEPROLONE re- 
lieves mental tension and anxiety so often manifest 
in arthritics, making them more amenable to other 
rehabilitation measures. 


INDICATIONS: A wide variety of conditions, in which 
four symptoms predominate: a) inflammation 4) muscle 
spasm ¢) anxiety and tension @) discomfort and disability; 
i.e., rheumatoid arthritis, rheumatoid spondylitis (Marie- 
Striimpell disease), Still’s disease, psoriatic arthritis, osteo- 


lad 4 a 


JOINT INFLAMMATION 


RELIEVES MUSCLE SPASM 


Therapeutic benefits of MEPROLONE compared with traditional antiarthritics. 


imparts 
sense of 
well-being 





| suppresses 

relieves inflam- relaxes eases 

| pain mation | muscle anxiety 
fi dt | 


Muscle relaxants T 


Salicylates 


| 


Tranquilizers 

Steroids T ff ; 
—_— +— + 

MEPROLONE | | J 

1. Meprobamate i 





the only tranquilizer with 
muscle-relaxant action 











arthritis, bursitis, synovitis, tenosynovitis, myositis, fibro- 
sitis, fibromyositis, neuritis, acute and chronic low back 
pain, acute and chronic primary and secondary fibrositis 
and torticollis, intractable asthma, respiratory allergies, 
allergic and inflammatory eye and skin disorders (as main- 
tenance therapy in disseminated lupus erythematosus, 
periarteritis nodosa, dermatomyositis and scleroderma), 


SUPPLIED: Multiple Compressed Tablets in bottles of 
100 in two formulas as follows: Merprotone-1—1.0 mg. 
of prednisolone, 200 mg. of meprobamate and 200 mg. of 
dried aluminum hydroxide gel. MEPROLONE-2— provides 
2.0 mg. of prednisolone in the same formula. 


Is 
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NO OTHER 
ANTIRHEUMATIC 
PRODUCT 
PROVIDES AS MANY 


BENEFITS AS 


MEPRO] BAMATE 
PREDNISO| LONE, buffered 


THE ONLY 


ANTIRHEUMATIC, 
ANTIARTHRITIC 


THAT SIMULTANEOUSLY 





RELIEVES: 
1. MUSCLE SPASM 

2. JOINT INFLAMMATION 
3. ANXIETY AND TENSION 


4. DISCOMFORT 


AND DISABILITY 


MERCK SHARP & DOHME 


DIVISION OF MERCK @& CO., INC. PHILADELPHIA 1, PA 
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tA en 
“Mediatric” will help make the “senior” years 
more pleasant and enjoyable. 


“Mediatric” is specially formulated to counteract the adverse influence of declining gonadal 


function, nutritional inadequacy and emotional instability. 
‘Mediatric” contains estrogen and androgen in amounts that will effectively supplement 


reduced gonadal hormone production; nutritional supplements carefully selected to meet 
the needs of the patient; and a mild antidepressant to promote a brighter mental outlook. 


Available in tablets, capsules, and liquid. 


“MEDIATRIC;’ 


Steroid-Nutritional Compound 


IN PREVENTIVE GERIATRICS 


Ayerst Laboratories * New York, N. Y. * Montreal, Canada 
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IMMEDIATELY AFTER 
STRAIN 


Fir 


TENSOR... 


the automatic elastic bandage 


ADJUSTS ITSELF 
TO THE SWELLING 


The pressure you apply iS the MAKEN SorELUtiG 


pressure Tensor maintains... 7 
without constriction i. 





You, doctor, set the pressure, and 
TENSOR maintains it exactly. That’s 
because TENSOR is made with heat- 
resistant live rubber threads— keeps its 
positive stretch and snap-back long 
after elastic bandages made with or- 
dinary rubber are limp and lifeless. 
Therefore TENSOR gives with the swell- 
ing—maintains proper support with- 
out constriction. Give your patients the 


advantages of TENSOR! NORMAL AFTER 
10 DAYS 


P. S. New! TENSOR is now made with Firm support, because 
thin plastic ends. Your patients can opens espeliguaige 
apply it safely, without creating bulky 

pressure points. 


® 
TENSOR 


ELASTIC BANDAGE 


WOVEN WITH HEAT-RESISTANT LIVE RUBBER THREADS 


PV CoaueR 4 BLACK) 


Division of The Kendall Company 
309 W. Jackson Blvd., Chicago 6, Ill 
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THREE pull straps 
control traction in 
model 430-EHS lumbo- 
sacral support pic- 
tured . . . two 
semi-rigid steels. 
WRITE for ‘‘Truform 
Red Book,’’ the fully 
illustrated reference 
catalog of Surgical 
Supports and Elastic 
Hosiery. 


Please read this “detail”, Doctor... 
because it’s what your favorite Truform fitter would tell you, 
we believe, if he or she visited your office... 


Truform’s educational program offers the finest training in the 
selection and fitting of surgical supports. Truform supports 
are designed on well-understood physiological principles, with 
a thorough understanding of the supportive or corrective 
effects to be attained. And there are a wide variety of designs 
to permit your selection of exactly the correct type to provide 
maximum therapeutic effect consistent with comfort. 


TRUFORM Anatomical Supports are available 
only from the Ethical Appliance Dealer. 


Aj 
ol i U q () Hi M anatomical supports 


3960 ROSSLYN DR., CINCINNATI 9, OHIO 
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Youll (ro glad te Prscribe... 


Based on the most modern research program A\Aew-* 2 Ave 


e Long inside counter SCIENTIFIC CONSTRUCTION 


@ Heavy gauge ribbed steel shank 
SHOES 


@ Right and left angled heels, long inside 








@ Patented bottom filler prevents insole lumping 


— 


Alden-Pedic lasts are designed 
to accommodate your pre- 
scribed corrections and inser- 
tions. Extreme sizes stocked. 
Many styles available for 
men, boys. Top quality only. 


STYLE NO. 81 


Alden-Pedic lasts and shoes have been scientifically designed and tested to accommodate specific 
and general degrees of foot disabilities. To fit the foot shape and accommodate the prescribed 
corrections is the crux of our program. Doctors who become familiar with the functional merit 
of this program will be glad to prescribe these shoes as a foundation in the treatment and correc- 
tion of foot disabilities. We do not claim that these shoes will correct abnormal foot conditions, 
but they will provide the types of basic footwear necessary as a foundation in aiding foot trouble 


and in offering foot comfort. We know you will be glad to recommend them 


FOR BOOKLET AND NAME OF NEAREST DEALER, WRITE 


C. H. ALDEN SHOE COMPANY 


BROCKTON, MASS. 


Custom Booltmahers Since 1884 * 


y 
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FOR GREATER STRENGTH AND SAFETY — 


pemano Genuine NEUFELD NAILS ane SCREWS 
-iIN NEUTRILIUM’ 


NEUTRILIUM® is the most non-corrosive metal known to science. Its proven super- 
strength lends an assurance of permanence to internal fixation of the trochanteric 





area. This neutral, non-magnetic, homogenetic alloy is entirely inert and therefore 


compatible with human bone or tissue, remaining unaffected by body chemistry 


NEUFELD BONE SCREWS of NEUTRILIUM® are cold forged and, 
unlike other metals, appear to be unbreakable under maximum human pressures 


Heads will not twist off during application or in actual use 


GENUINE NEUFELD NAILS and SCREWS — of NEUTRILIUM® made only 
by MEDICAL RESEARCH SPECIALTIES, Loma Linda, California, are sold 


nationally by leading surgical and orthopaedic supply dealers. 


NEUTRILIUM® is a registered Trade Name of Medical Research Specialties 


NEUFELD FEMORAL NAIL PLATE 


Used for internal fixation of intertrochanteric 


and subtrochanteric tractures 


MEDICAL RESEARCH SPECIALTIES 


Loma Linda, California 
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to encourage early ambulation 


Postoperative peevishness often yields 
to the mood-improving action of ‘Dexamyl’. 
‘Dexamy!’ provides a brighter outlook, 


encourages early ambulation. 


DEXAMYL’ 


tablets — elixir 


Spansule* capsules 


smooth and subtle relief of postoperative peevishness 


Smith, Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off. 
tT.M. Reg. U.S. Pat. Off. for sustained release capsules, S.K.F. 








SAFER and QUICKER MENISCECTOMIES 
with BOWEN Instruments 


Senne Smillie Cartilage Sets 
Designed with handles that do not obscure 


° 
Meniscectome field of vision. Longer back always rests 
on tibio!l table. Beaked knife divides the 
peripheral attachments of the medial me- 
Used through ay arthrotomy niscus. Also divides the central attachment 
exposure and on either semilunar of the posterior horn of the lateral meniscus. 
cartilage, it guarantees the in- Second beaked knife used for the same 

. cet. purpose, also to divide the central cttach- 
tegrity of all structures within the ment of the posterior horn of the media! 
joint and permits complete re- meniscus. Chisel mobilizes middle third of the 


moval of either meniscus. meniscus. 
No. 108 


(Curved Shank) 


Designed like « large intra-uterine curette, it 
ILLUSTRATIONS SHOW POSITIONS OF KNIVES IN USE 


presents a smooth rounded guard on the outer 
surface of the ring, the inner margin of which / 
pa 


~“ 
is @ keen knife edge permitting cutting in any \ 
direction. Its use will shorten by about one-third f l \ 
the present operating time. / . ae / \ ~~ \\ 
, } . \ 
N \ 


Standard Length: 812” No. 128 } 
‘a o. 126 \) 
| 7] (Straight Shank) 








Smillie Knee Joint Retractor Set (stainless stee!) 


The angles of the blades and the modified handles of these retractors have been altered to give a 
better grip and keep the fingers away from the incision. They are exceptionally well designed for the 
removal of menisci and for use in practically all knee joint operations. The set of four comprises one 


hook and three with blade lengths from 11 inches to 3 inches. n Z 
| 





FEATURES: “Sure grip handles for perfect control.” © “Hardened and a] ( 
tempered to rigid specifications.” © “Useful retractors for many other , f 
surgical procedures.” : / 

~ 


’ 
Mm ‘ 


No. 145 Knee Joint Retractor Set—$30.00 = 


(Four Pieces) e/ NY 


Priced Individually at $8.00 each 1 ‘ 





New! BOWEN Liquid 
: DISPENSER 
Unique! far ep ae 6 ake ans 


@ Quick Acting e Unbreakable e Will Not Tip ONLY 


e Easily Operated with one hand $] 50 
@ To Use, Just Press on Metal Plate! e 





BOWEN & COMPANY, INC. sensor, marviano 
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Mosby SURGICAL GUIDES! 
THE SHOULDER and ENVIRONS 


A new approach to the problem of the diagnosis of shoulder diseases is 
presented in this book. Symptoms in this extensive region fall naturally 
By JAMES E. BATEMAN into three broad groups: shoulder and neck pain, predominate shoulder 


leronto, Canada pain, and shoulder plus radiating symptoms. This grouping is followed 


565 Pages. 376 Illus. to separate disorders of the region as a whole, the individual lesion is 


then discussed in detail including the pathology, clinical course, and 
PRICE, $12.50 treatment. Differential diagnosis of the common entities of each group 
is presented in table form, treatment is summarized at the end of each 
chapter for quick reference. The techniques of the common operations 


about the shoulder are illustrated in detail. 


OPERATIVE SURGERY 


OPERATIVE SURGERY is perhaps the only work in surgery which 


By GUY W. HORSLEY stressed from its first edition and for the first time in the literature 
and the necessity for study of biologic principles that concern function, 
ISAAC A. BIGGER nutrition, metabolism and repair of tissues and in clear and unmistak- 
6th Ed. In Two Volumes able terms applied these principles to every method of surgical treat- 
1616 Pages. 1274 Illus. ment, as well as to every operation described. Whether you are a surgeon 
in any of the special fields of surgery a general surgeon even an 
PRICE, $26.00 occasional surgeon — the detailed description of operations will make 


this work your favorite. To say that the hundreds of illustrations are 
signed “Helen Lorraine,” is to say that they are the best to be had in 


medical art. 


Atlas of ORTHOPEDIC TRACTION 
By CARLO SCUDERI PROCEDURES 


Chicago, Illinois aa : ; ‘ ee . 
The simplicity of instruction by visual education is exemplified in this 


230 Pages (872 x 11) book. The illustrations concisely demonstrate the necessary features. 
124 Illustrations The opposite page presents a clear description of the device and the prin- 
ciples involved. The purpose of the book is to fill a definite gap in ortho- 

PRICE, $10.00 pedic literature by photographs, line drawings and simple descriptive 


language. This type of book facilitates the teaching of students, internes, 
and residents in the fracture and straight orthopedic services. Through 
designation of a certain procedure in this book, the trainee is able to 


put up unaided the desired traction which will serve its purpose 











A. tEEeEELoeLEeEeeeeeeeeeeeeeeee se eT eee ee ES 
rHE C. V. MOSBY COMPANY Date 
3207 Washington Boulevard, St. Louis 3, Missouri 
Gentlemen: Send me the book(s) checked with (X 
Attached is my check Charge my account 
Postage Paid , Postage E-xtra 
Bateman: “THE SHOULDER Horsley-Bigger: Scuderi: “ATLAS OF ORTHO- 
aNpD ENvirons™ $12.50 “OPERATIVE SURGERY” PEDIC TRACTION PROCE- 
$20.00 DURES” $10.00 
Dr. SMreet 
City aaa .. Zone. State. 
JBJS-4-57 
97 
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DOCTOR... 
Edwards 


AIDS YOUR EFFORTS 


€dwards has the only complete line of 
Children's Pedic shoes* in the country. 








We respectfully submit our knowledge obtained 
from over 55 years’ experience to help you pre- 
scribe for your patients. The name of your nearest 


pa 
4 = 
Edwards dealer, Pedic brochure and prescription pad i jt 
will be sent upon request. a Z 
PRONATION q 
f | \ 
i | 


CORECTRED SUPER-PEDIC 


For Mild For Extreme 
Cases Cases 


(Also available (Also available in 
in Boots) Oxfords) 


Aa A | SUPINATION | 
PIGEON-TOE PRONA-PEDIC 
— = For Mild For Extreme 
— | x | Cases Cases 
(Also available (Also available in 
J in Oxfords) Oxfords) 


The © o SG 
ENE LASTS 


< (Also available in 
SURGICAL — —s Oxfords) 


; ~— > 
CJ J THOMAS HEEL 

> EXTENDED 
REGULAR J COUNTER 


WALKERS fh 


REVERSE 
LAST i ~— 
STRAIGHT- \ > 
LAST 


* NOTE: The perfect shoes for lateral or THE SHOE FOR CHILDREN 
medial sole wedging. PHILADELPHIA 7, PENNSYLVANIA 
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‘ ¥ P 
ae.’ 
if 
+3 


Ase 
2} HIP PROSTHESIS UNITS 


These new units embody important improvements for many 
times greater strength, yet the 


popular 
changed. Fins on stem have 


basic design is un- 
planting. Stem 


serrated edges to assure firm im- 
is available in large and medium size. Design 
permits keeping maximum of cortical bone in neck for greater 
weight bearing surface. Radius of special Broach is same as stem. 
Little broaching is necessary and prosthesis is easier to insert and 
seat. Collar on stem enables weight to bear on femoral neck. In 
Three Piece Unit ball portion, or head, and washer are detachable 
from stem, or nail. Different sizes of femoral heads can be fiitted 
without removing entire Ball portion hollowed out to allow 
movement of the ball even after it has become frozen in the socket 
e: Can be used with or without removable washer, which provides 
bf greater length if needed. Complete No. 618A. One Piece Unit, 
No. 633, available for those who prefer this type. Each unit 
. is X-Ray tested to guard against internal defects, Zyglo-Pentrex 
se, tested against external defects, and each unit is numbered and 
ie catalogued for reference. In addition, actual strength tests are 
performed to insure design strength. When ordering, be sure 


to specify whether large or medium stem and diameter of ball 
(i%", 1", 1%" a F). 


unit. 


a 


> set, 


‘ 


units. 
DRIVER, No. 563, for Three Piece Unit; No. 638 for One 
Piece Unit. 
16MM COLOR-SOUND FILM AVAILABLE for showing 
- at medical society meetings, etc. A professional 
movie w 


ith three operations employing Scud- 
Hip Prosthesis Units. A 


technical aid to orthopaedists 
. WRITE FOR DETAILS! 


|. BROACH, No. 663, specially designed four-flange type for usé 
., with these 


eri 


valuable 


i] toy Ved.) 


Y Seuce 1§95 


Standard of 


_ 
To 
\ 


WARSAW 8, INDIANA 
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.-» FASTER SERVICE 
FOR YOUR 
PATIENTS 


With United States pre- 
fabricated brace parts, 
your Orthotist is able to fit 
. your patients better and 
faster with parts that are 





interchangeable and 

easily replaceable. Specify 
United States pre-fabricated 
braces to be sure that your 
patients are equipped 

with the newest develop- 
ments in orthopedic 


appliances. 


United States Cere- 
bral Palsy Pre-Fab- 
ricated Brace Parts 
No. 200 were used 
to make this com- 
pleted brace. These 
parts are adaptable 
for children 3 to 12 
years. Sold on pre- 
scription only. 


We will be pleosed 
to send you, upon 
request, a complete 


catalog of United 
States orthopedic ap- 
pliances. Write to 


UNITED STATES Manufacturing COMPANY 


Manufacturers of pre-fabricated brace parts, artificial limbs, and surgical supplies. 


3453 Glendale Boulevard © Los Angeles 39, California 
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| GAYDELTRA-1BA 


lone tertiory-buty! . Merck) 


for relief that lasts —longer 


oe Py 








rl 
\steoarthritis 


e gouty arthrit 


Tendinitis 
Trigger finger 
Peritendinitis 
Tr peer poir 

Tenn 

Lume 
LapSu 
Rheumatoid 


7 
Ww 


in MYOSITIS-— 
relieves 
pain and 
disability 4 





Dosage the usual intra-articular, 


fj intra-bursal or soft tissue dose 
ranges from 20 to 30 mg. depend- 
on loc anion and extent of 


- 7 ing 
(6 days—37.5 mg.) \ pathology. 










Anti-inflammatory 







effect lasts longer Supplied: Suspension ‘uyDELTRA’- 
—20 < of pred 
than that provided (8 days—20 mg.) g) woumaten | “sy PP: Bars dered tae ; caah, fe 
‘ S-ce. vials 






by any other 
steroid ester 


HYDELTRA-T.BA. 





@ 


MERCK SHARP & DOHME 
DIVISION OF MERCK ACO INC 
PHILADELPHIA 1, PA 


(13.2 days—20 mg.) 





1. Hollander, J. L., Paper read at conference in New York City, May 31 and June 1, 1955 
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LOTTES TIBIAL NAIL 


LOTTES TRIFLANGE TIBIAL NAIL 
Tibial Nail diameters: “s’’ and %”’ 


18-8 SMo Stainless Steel 
nail made in '4 inch 
lengths from 9 to 14! inches. 


The triflange nail is also 
available for femur, hu- 
merus, radius, and ulna. 











RESULT THREE MONTHS AFTER PRIMARY HEALING OF 


COMPOUND FRACTURE WHICH WAS _  DEBKIDED, e 
WOUND AND CLOSED NAILING 


CLOSED, AND PLACED IN CAST ON ADMISSION 




















The driver and extractor 
can be used with any of 
the triflange nails. 








DRIVER AND EXTRACTOR 


For further information, please write to 


CHAS. A. SCHMIDT SURG. INST. CO. 
3689 Olive Street 
ST. LOUIS 8, MISSOURI 


érgery. 
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OVER 90% OF HANGER 
SUCTION SOCKET CASES 


SUCCESSFUL 


HE Suction Socket Prosthesis has 
been one of the most important 
prosthetic developments in recent 
years. Based on entirely new con- 
ceptions of design, it is secured 
solely by muscular and_ suction 
action, and eliminates the hip 
joint and all belts and straps. With 
this prosthesis the wearer enjoys 
greater comfort, control, and ultil- 
ity than ever before possible. 
We attribute our proven record 
of 90°, successful Suction Socket 
applications to: ONE, careful ex- 
amination, since not all amputa- 
tions are suited to this type of 
prosthesis; and TWO, correct fit- 
ting, in order to retain the suction 
action yet avoid discomfort. 
HANGER clients are examined 
and fitted by ‘Certified Suction 
Socket Fitters.’ These Fitters are 
certified after examination by a 
Certification Board composed of 








representatives of the industry and 
orthopaedic surgeons. 

HANGER has been, and is to- 
day, a leader in the field of Suc- 
tion Socket Prosthetics. We took an 
active part in the basic research 
with the Veterans’ Administration, 
the Committee on Artificial Limbs 
of the National Research Council, 





and the Surgeons General of the 


Army and the Navy. wa 
HANGER today offers profes- | 


sional Suction Socket service to 
amputees and doctors throughout 
the country. We have more than 
50 Certified Suction Socket Fitters \ 


in our many offices in key cities 


throughout the United States (see j 


list below)—MORE THAN ANY 
OTHER PROSTHETICS MANUFAC- 4 
TURER. We welcome the oppor- a 
tunity to furnish appliances to 

surgeons’ prescriptions, and to 

render any service desired. 








Available at Authorized Facilities in the Following Cities: 


Eastern Region: 
BALTIMORE 1, MD. 


CHARLESTON 2, W. VA. 
CHARLOTTE 2, N. C. 
NEW YORK 11, N. Y. 
PHILADELPHIA 7, PA. 

RALEIGH, N. C. 
RICHMOND 19, VA. 
ROANOKE 12, VA. 


WASHINGTON 13, D. C. 
WILKES-BARRE, PA. 
BOSTON 16, MASS. Southeastern Region: 
ATLANTA 1, GA. 
BIRMINGHAM 1, ALA. 
COLUMBIA 5, S. C. 
JACKSONVILLE, FLA. 
KNOXVILLE, TENN. 
MIAMI 37, FLA. 
MOBILE, ALA. 


MONTGOMERY, ALA. Midwestern Region: 
NASHVILLE, TENN. 
NEW ORLEANS 19, LA. 
ORLANDO, FLA. 
SHREVEPORT, LA. 
TAMPA 2, FLA. 
WEST PALM BEACH, FLA. 

Central Region: 
COLUMBUS 8, OHIO 
PITTSBURGH 30, PA. 
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CHICAGO 5, ILL. 
CINCINNATI 2, OHIO 
DALLAS 1, TEXAS 
EVANSVILLE, IND. 
INDIANAPOLIS 2, IN 
OKLAHOMA CITY 3, OKLA. 
PEORIA 4, ILL. 
ST. LOUIS 3, MO. 








SMITH-PETERSEN OSTEOTOMES and GOUGES 








an” 14” & 


, 4 
8", sizes 4", 36", 14", 56%, 4", 1" and 1%’ 
Stainless Steel. 


x L 0-255 SMITH-PETERSEN OSTEOTOME — curved, 


| ar OF y 0-250 SMITH-PETERSEN OSTEOTOME ~ straight, 


8", sizes ¥,” : 36" 4" 5 a %, a and 1%". 
Stainless Steel. 
0-260 SMITH-PETERSEN GOUGE —straight, 8”, 


ay’ 


sizes 96", %e", 34" and 1”. Stainless Steel. 

0-265 SMITH-PETERSEN GOUGE —curved, 8”, 

sizes %", ie", %" and 1. Stainless Steel. 

7 1_¥ 5 ' 0-270 SMITH-PETERSEN GOUGE — reverse 
curved, 8”, sizes %", %6", 4" and 1”. Stain- 


0-250 0-255 0-260 0-265 0-270 less Steel. 











A NEW STAINLESS STEEL CASE TO HOLD 
SMITH-PETERSEN 
OSTEOTOMES and GOUGES 






0-295 Open 


CASE 0-295-— holds seven Smith-Petersen 
Osteotomes. 


CASE 0-296-— holds seven Smith-Petersen 
Gouges. 


CASE 0-297 —holds a combination of seven 
Osteotomes and Gouges. 





Cutting edges are protected at all times. 
Complete unit may be autoclaved. 0-295 Closed 


a) Specify Width of Gouges and Osteotomes When Ordering 


Codman & Hputttty . Sil 


MAKERS OF SURGEONS’ INSTRUMENTS 





104 BROOKLINE AVENUE BOSTON 15, MASSACHUSETTS 
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Sabel Plumb Line Shoes 


Infants to Misses High and Low Shoes 


The original true straight-last shoe ...no inward or 
outward flare ...no wedges ...a truly basic shoe on 
which to build corrections. A perfect “follow thru” shoe 
to hold the corrections attained in infancy. 

EQUINO-VARUS WALKER ... features a mild curve 
with outward thrust that distributes the body weight 


proportionately over the entire foot. 





SABELs | 
BASIC SHOES poeta 


es WOMEN’S BASIC 
5 
ics REG. Y * PRE-WALKER 








* EQUINO-VARUS 
* SURGICAL 
* PLUMB LINE 






TRADE - 





|. Sabel, Inc., 1207 Chestnut St., Phil., Penna. 


PRE-WALKER 


EQUINO-VARUS 


FOR INFANTS 


Keeps the foot in the exact position the 
physician has obtained. Also where over- 
correction is desired for metararus varus. 
Open toe enables closer fit. Special last 
carries a decided outflare. 


SURGICAL ... neither left nor right... a 
matching shoe or for mild cases of tibia 
torsion. Hard sole can be used on Dennis 
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Constructive Hip Surgery With the Vitallium Mold 
\ Report on 1,000 Cases OF ARTHROPLASTY OF 


rHE Hip OVER A FIFTEEN-YEAR PERIOD* 


BY OTTO E. AUFRANC, M.D., BOSTON, MASSACHUSETTS 
From the Massachusetts General Hospital, Boston 
2 
ad INTRODUCTION 
This report presents the results in and the lessons learned from a group of patients 
who had Vitallium-mold arthroplasties of the hip. Such a report may be biased because 
oe I believe in the principle of mold arthroplasty, because I have learned a great deal about 
how to use it, and because I have had a personal hand in the surgery and after-care of all 
3 of the patients. In order to overcome most of this prejudice, the examination of many 
ee of the patients and the evaluation of all the data have been carried out by an orthopaedic 
surgeon, Dr. Elliott Sweet, who had nothing to do with the surgery or the convalescent 
management of these patients. 
The late Dr. M. N. Smith-Petersen, Dr. Carrol] Larson, and I have either done on 
$ supervised the surgery in all of the patients 
ee 
4-3 MATERIAL 
All of the patients were subjected to hip surgery at the Massachusetts General Hospi- 
tal. The first Vitallium-mold arthroplasty of the hip was done in June 1938. The patient 
had bony ankylosis of his left hip and a rigid spine resulting from rheumatoid arthritis. 
In 1941, mold arthroplasty was done on the right hip. When he was last examined, the 
patient had no pain, walked with crutches, and worked at household chores. He could 
ssi dress himself except for putting on his shoes and socks. He had 75 degrees of flexion 
in the left hip and 85 degrees in the right hip. There was no flexion deformity. He reported 
a by letter, not long ago, that he had no pain, that he still used crutches, and that he was 
4 a little stiffer than he was when last examined. He could still dress himself, except for 


the putting on of his shoes. He was active from 8:00 in the morning to 9:00 at night with 
household chores and visits to neighbors. He occasionally took an afternoon rest. He was 
sixty-five years old. 

Vitallium-mold arthoplasty is still being done at the Massachusetts General Hospital. 
It is almost eighteen years since this procedure was first applied to hip conditions. During 
these years over 1,000 patients have had arthroplasties; over 200 of these have had 
arthroplasties bilaterally. 

* Read at the Annual Meeting of The American Orthopaedic Association, Banff, Alberta, Canada, June 


23, 1956 
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The present report is concerned with 1,000 consecutive patients (Table 1). The 
patients operated on more recently are in an active convalescent stage. Except to say 
that I believe a greater range of motion, less pain, and more stable hips are being ob- 
tained now than previously, due to the use of a true-are mold of slightly greatel size 
than a hemisphere, the use of improved instruments and technique, and a better under- 
standing of convalescent care, | am not concerned with these recent patients in this report 

(An accurate follow-up study has been made of Massachusetts residents who had had 
Vitallium-mold arthroplasty of the hip during the years 1946 through 1954. This study, 
in which there was a 91 per cent follow-up examination of available patients, is to be 


reported at i later date 


TABLE | 


MATERIAI 


Total patients 1000 
Both hips 195 
Supplemet tal surger 225 
sepsis 54 


Died 


EVALUATION 


The evaluatio terms excellent. good, satisfacto y, and unsat sfaclo y are, in general 


sell xplanatory An over-all evaluation of satisfactory indicates the patient’s condition 


has been improved and that the surgery was worth doing. A surgical or clinical evaluation 
ol unsatisfactory implies dissatisfaction or that the over-all condition of the patient 
has not been improved Not infrequently, however, a rating of unsatisfactory by the 
surgeon becomes good or excellent in the patient’s evaluation. This difference in rating 
for example, is encountered in the bedridden patient with rheumatoid arthritis and bi 
ateral bony ankylosis of the hips who has been mobilized by one or multiple procedures 
He would favor having the surgery all over again simply to prevent himself from being 
completely disabled again 

The reverse of this is occasionally true. A surgical evaluation of excellent is not 
inusual in a mold arthroplasty done after a dislocation of the hip with an extensive 
fracture of the acetabulum. This evaluation may be slightly slanted by the surgeon be- 
cause of what the result might have been if surgery had not been done. The patient's point 
f view is slanted in that he had a normal hip before the injury and anything less than 
normal is unsatisfactory to him. The right evaluation is probably somewhere in between as 
these and other emotional factors cannot be overlooked 

The analysis of the data in general confirms clinical experience. Llowever, the figures, 
even in the data tables, may have no statistical significance. I do not attach any such 


significance to them: I use them, as the statistician probably does, to determine trends 





Fig. 1: B. L. Surgical view of a hip ten years after a Vitallium-mold arthroplasty. The patient had rheuma- 
oid arthritis with a bony ankylosis of both hips and knees. It was necessary to do supplemental surgery be- 
cause of overgrowth of bone and increasing limitation of motion. 


Fig. 2: N. A. Seven and one-half years after a mold arthroplasty. This patient always had some pain after 
the original procedure; there was increasing pain and limitation of motion. Notice the white areas on the 
emoral head and in the acetabulum which are bare bone (Fig. 4). The finding of bare bone, more often on 
the head, has been frequent in those patients requiring supplementary surgery for persistent pain without 
physical findings or x-ray evidence of what might be the cause. After the supplemental surgery and removal 
of these areas of bare bone the patient reported that his preoperative pain was gone This patient has re- 
mained free of pain and has maintained about a normal range of motion. She walks without support and 
without a limp. 


Fig. 3: A. A. Five years after arthr yplasty (Fig. 5 Supplementary surgery was done to increase the range 
of motion. The motion gained has been maintained and the patient denies pain. 
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\nother feature which makes it impossible to evaluate the results in these patients 
accurately is the general impression of what the condition would have been if the surgery 
had not been done. In the final analysis, a procedure is worth while if the patients who 
have had it would be willing to go through it again for the same gain. Such a group of pa- 
tients would normally include all of those with satisfactory results and better. Even i: 
most of the unsatisfactory results the patient and the surgeon are in general agreement that 
the surgery was worth while, even though the anticipated result was not accomplished 

Any clinical research worker is struck almost immediately by the poverty of usefu 
information in a clinical record. This poverty is so great for specific cases such as ours 


that it is almost necessary to assume that the patient's condition was severe enough for 


TABLE II 


CLINICAL EVALUATION 
Excellent (iood Satisfactory nsatisfactory Total 


enthusiastic 1 (100°;) 115 (66°,) 276 (46°,) 29 (16°,) 160 (46°, 
Satisfied 55 (31°) 216 (36°,) 83 (46°,) 360 (36°, 
Non-commitial 66 (1167) 29 (16°7) 100 (10°; 
Dissatisfied 5 (: 6 (6°,) 36 (20°7) RO (8°)) 


Total Patients 5 (100°, ) 100°) 600 ISO (100°, 1,000 (100°, 


one or several reasons to warrant the operation since he had had it. Any attempt to 
compare accurately his condition before the operation with that after the operation was 
actually impossible. The best that could be done was to question the patient as to hi 
preoperative condition and to compare his answers with the fragments in the record. The 
information elicited often did not seem to correspond with the clinical record or apply to 
the patient. Even those records in which adequate preoperative information had been 


recorded by a reliable person would differ materially from the patient’s memory of his 


preoperative condition. An enthusiastic patient would recall how severe his condition had 


been before surgery, while a patient with an unsatisfactory result remembered that he 
really was not so badly off before the operation. 

In such evaluation, there is need for some simple terms to express the present con- 
dition of the patient and not necessarily the end result. Such functional factors as range 
of motion, strength, durability, self-sufficiency, independence, or limitations must all 
play some part in deciding whether or not the patient has an excellent, good, satisfactory 
or unsatisfactory result. 

The time of evaluation after surgery also causes the recording of the result to vary 
Contrary to some reports, we have found that it is usual for the patient to say he is 
better this year or this month than last year or last month. In some instances, patients 
who three years after surgery, were dissatisfied with the result obtained, were enthusiastic 
ten years after surgery. An occasional patient had used a cane for support for five years 
or more and then had discarded it entirely, maintaining good to excellent gait without 
discomfort. Others preferred to continue to use a single crutch for major walking (par- 
ticularly right-handed people whose right hips were involved) although they were able 
to walk well without support. This is especially true of patients over seventy years 
of age 

The use of a walking support is generally looked upon by the public and many of our 
medical friends as the badge of failure. It is not. If we can make our aids adornments. 
they are accepted; they are not so acceptable, however, if there is the slightest hint of 
a limp or of a hitch in the gait or if there is a need to use a cane for better walking or for « 
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interrupted (Fig 
Those of us who deal with maintaining locomotion agree whole-heartedly 


more active life 
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with Dr. Blount that patients should not throw 
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The fibrous strands seem 


Nliere scopic section through the fibrocartilage on the femoral head (Fis 
llv as they near the weight-bearing 


to arise vertically from the bony base and then stream out horizontally 
s found in many other specimens 


surface. This general pattern wa 
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Fic. 6 


G. M. Six years after arthroplasty. Section of a femoral head in a patient who had rheumatoid arthritis 
This is fibroc irtilage 


LESSONS 


In the surgical evaluation, the excellent results have taught nothing, but they give 
hope and a goal. Often, it is not known what was done or what the patient did that 





\. C. This is a section of a femoral head showing fibrocartilage. (Areas were considered by an eminent 
pathologist as indicating the presence of hyaline cartilage 
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Pp 
( ( 

Denies pall »‘) 

Slight to none at rest >| 

\loderate it times yy 

Uncomfortable unpredictable 17.2 

iwure ol hip most o the time 
Pain all the time OS 


made the result so good The roentgenograms may hot show a good result and the patients 
may not have followed a good program (iten, however, the roentgenograms show good 
results and the patients have followed instructions caretully 

The good and satisfactory results keep one from being content with what has been 
done. The result might have been better if something had been done differently at surgery 


if the after-care had been managed differently or if the patients had been better under- 


) 


stood. It is through study of their cases and analysis of their problems and their person- 
alities that technique has been Improve d and convalescent programs have been developed 
to suit the needs of the individual patient 

The unsatisfactory results have taught the most of all. Patience, understanding, and 
a genuine concern for the patients’ welfare are most important. By listening to all of 
thei complaints, by reviewing all of their activities, social as well as physical, and by 
carefully analyzing the subjective and objective findings through repeated examinations, 
a simple source of trouble may be found. It may then be easily eliminated. By working 
carefully, unhurriedly, and gently with these patients satisfactory, good, and, at times, 
excellent results have been obtained. But those patients vho continue to have pain, 
who lose motion and in whom deforn es and poor gait develop, it becomes necessary to 
recommend further surgery 

In the early days further surgery as called re sion. This mplied that little, if 
anything, had been accomplished by the original procedure, while in fact much may have 
been accomplished in the relief of some pain, the correction of a deformity, 01 the de- 
velopment of muscle control. In those patients whom there had been DOnY ankylosis, 


‘curate to call further 


a fair range of motion may have been obtained. It is, thus, more a 
surgery supplementary surgery and, at the same time, ease the conscience of the surgeon 
and soften the blow to the patient Both are medical necessities. However, as long as the 


over-all condition of the patient continues to improve o1 does not deteriorate, supple- 


mental surgery should be delayed 


TABLE I\ 

‘ ICATI 
Deaths 
Thrombophlebitis 50) 
Pulmonary er-bo - 
Subluxations 16 
Dislocations \ 
Transient peroneal pals 
Permanent peroneal pals ; 
Fractured neck of femur d ; 
Fractured shaft 9 
Jaundice (probably from blood 9 
Femoral nerve motor) severed 
Femoral nerve motor) partial Severe’ 1 
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TABLE \ 
SEPSIS 
3 Patients (4.3 per cent) 


Patients 


Rheumatoid arthritis (214 hips) S 
Old septic cases (SO patients) 13 
Old fractures—-septic before arthroplasty (121 patients) 7 
Others (including ten tuberculous patients) 15 
Cups removed 12 


In revisions or supplemental surgery the prime lesson learned has been the healing 
of tissue. That knowledge must be applied to the management of these patients. Let us 
consider the facts of an arthoplasty of the hip. Raw bleeding bone (in fact the fractured 
ends of bone) is shaped and the attachments of muscles of great strength are released 
\ major joint is dislocated. All of this needs to heal. First, the fractured femur cannot be 
trusted to bear weight for many months to a year and full weight-bearing should not be 
allowed until enough time has passed for firm healing of tendon and bone. A program 
of gradually increasing activity and weight-bearing has been evolved which gives safe 


margins for these activities. Secondly, it would be folly to expect muscles that have been 


TABLE VI 
SUPPLEMENTAL SURGERY 


225 | 99 5 per cent) 


fevisions 


Per cent 
Rheumatoid arthritis i 
Old septic cases 30 
Congenital hips 22 
Old fractures of neck (7 cases septic at operation 14 
Malum coxae j 
4 O08 


Fracture dislocations (2 cases) 


weak for months or even years to become strong in weeks. The one great goal to be ob- 
tained in a hip patient is durability. Durability seems to result more certainly in those 
patients who follow the rules and who protect the hip until enough time has elapsed for 
firm healing to have taken place 

The general timing of protection in these hips has been arrived at by the application 
of the general knowledge of bone healing as long-term protection. Gentle, simple muscle- 
setting exercises and active, assisted motions in bed are begun and continued within the 
limits of pain-producing motions. Any exercise or motion that produces pain which lasts 


any length of time afterward is made less strenuous. If by reducing the effort by one 


TABLE VII 
DURABILITY 


\ changing quality) 


One Hip Two Hips 
Per cent) (Per cent) 
Support ill of the time (cane or crutches) a 55 
Support part of the time (cane or crutch) 10 30 
No support 33 15 
Walk up to one mile 50 17 


rHE JOURNAL OF BONE AND JOINT SURGERY 














VITALLIUM-MOLD ARTHROPLASTY 245 


half, the exercise or motion still produces pain that lasts, then that specific activity is 
discontinued for several days or until all of the pain is gone. It is then resumed at a 
slower pace or an easier motion is substituted that will often accomplish the same thing. 

The motion and friction of partial, comfortable weight-bearing are the elements 
that make for a durable joint. Weight-bearing must be actively protected until the full 
range of motion has been obtained. If early full weight-bearing is allowed (under six 
months), it is possible that the patient may wear through the healing on the head of the 
femur and in the acetabulum (Figs. 2 and 4). There have been a number of patients 
who have been very comfortable until some specific episode produced pain on weight- 
bearing. From this they never recovered. Sitting too long, standing improperly, or fre- 
quently abusing the hip in other ways, such as trying to catch up on exercises, will produce 
this result. At supplemental surgery this wearing through the healing is readily seen. 
Belief in its pain-producing potential stems from the patients themselves. Often on re- 
covery from these second operations they will say, ‘‘ My hip is sore but that pain is gone.”’ 

Another lesson learned has been the need to transplant the iliopsoas tendon to the 
anterior medial border of the distal portion of the capsule in order to give the tendon a 
direct pull for function. This came about by finding the tendon embedded in the sear 
tissue between the mold and the acetabulum. Through having the muscle pull directed 
across the front of the mold, the muscle functions more efficiently, stabilizes the joint, 
diminishes the tendency to a permanent flexion deformity, and prevents a position of 
) patients with a short femoral neck or in those with no neck, as 


external rotation. | 
in a shaft arthroplasty, it is necessary to move the greater trochanter with its attached 
abductors down the lateral portion of the shaft, or to insert the tendons of the abductors 
into the vastus externus |! 

The other lessons learned are totally unsupported by statistical evidence of their 
worth; I list them on simple faith: 

1. The reconstruction of the hip is not complete until the hip is relatively stable 
through its major functional positions. 

2. The head of the femur and its acetabulum both need to be reconstructed and re- 
shaped until they fit comfortably together with the interposed mold without strain. 

3. The muscles that are to move the hip should have functional force lines toward 
stabilizing and moving it efficiently 

1. In the surgical closure of such a hip, the tissues should fall together without 
undue tension. 

5. A full range of motion should be obtained before full strength is tried for, for 
this will prevent excess new-bone formation. 

6. A long period of walking with crutches with a comfortable amount of partial 
weight-bearing as a major part of the exercise program is recommended; this should be 
continued (sometimes for as long as two and three years after the operation) until a strong 
hip has been developed. 

7. In any patient who has a tendency to limp, adequate support in order to prevent 
limping is necessary. This may mean that a cane, a crutch, or crutches are needed to 


support the muscles part of the time until they are strong. 
COMPLICATIONS 


In any large series in which such extensive surgery as a reconstruction of the hip 
has been done, one would normally expect a death on the operating table. This has not 
yet happened. One patient died one week after surgery without regaining a conscious 
state. A most thorough postmortem examination failed to reveal the cause of death. 
The patient had said before going under the anaesthesia that she did not believe she would 
wake up. A second patient died three weeks after surgery of a cerebral vascular accident 
while on anticoagulent therapy for a presumptive diagnosis of thrombophlebitis. She had 
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stated that she was too old to go on with the pain in her hip and it was not really worth 
while to fix it as she did not have long to live anyway \ third death occurred four months 
alter surgery as a complication of sepsis. 

If | thought statistics meaningful, I would say that these three deaths might have 
occurred normally during this time in a sample of this size. None would doubt it, since 
the ages of the entire group |! inged from eight to eighty vears I preter to believe that our 
number of deaths were low! “ause of the care in the preoperative evaluation, the prepa- 
ration, during surgery, and, .terward, in convalescence. Most important was the excel- 
lence of the anaesthetists and the replacement of blood as it was lost. Blood replacement 
averages one unit of blood for every hour of operating time. The amount is greater in hips 
with old sears and Sepsis 

Wound sepsis is a major disaster in the reconstructed hip. Hospitalization because of 
sepsis may extend up to two years and requires many operative procedures and countless 
hours of nursing care and results in untold misery to the patient and his surgeon. Every- 
thing possible is done to prevent this complication. Important precautionary measures, 
in addition to the standard antisepsis precautions, are: surgical preparation in the oper- 
ating room; careful skin towel isolation, the use of local antibiotics at the time of closure 
of the wound. a thorough débridement of all tissue strands, traumatized capsule, and muscle 
before closure, and a surgical closure of the tissues without undue tension 

Thrombophlebitis has not been a common complication. Often the swelling of the 
extremities and muscle soreness in an exercise-enthusiastic patient may be mistaken for 
thrombophlebitis 

\bsorption 
These have not been as much of a problem as had been anticipated ; it was difficult to 


{f the head and shortening of the neck under the mold have occurred. 


discover ten patients with these complications. Those in whom they occurred include two 
patients with sepsis, one patient with rheumatoid arthritis, one patient with intrapelvic 
protrusion, one patient with degenerative arthritis, one patient with an old fractured neck 
of the femur with as ptic necrosis, three patients with Charcot hips, and one patient with 
tuberculosis. In all of these absorption and shortening were proved during supplemental! 
surgery. Undoubtedly there are other patients with more or less absorption in whom the 
complication was not sufficient to require supplemental surgery 

There is less absorption of head and less gradual intrapelvic protrusion of the mold 
if weight-bearing is protected until bone healing has taken place and if weight-bearing is 


distributed over a larger surface. Thus, as large a mold as is practical is used. 


Dislocations of the mold have been few, twenty, and are now a rarity since care is 
taken to shape an acetabulum with its dome properly, placed and since muscles are trans- 


planted whenever necessary in order to stabilize their functional forces 


MODIFICATIONS OF TECHNIQUI 


Practically all of the arthroplasties in this report were done through the anterior 
approach. The general technique of exposing the hip as described by Smith-Petersen was 
followed. As a surgical procedure is repeated many times, it undergoes a normal evolution. 
Changes creep in unnoticed at first and then become routine. Other changes are very 
deliberately made as a result of need and experience Some of these changes In technique 
have been described in the /nstructional Course Lectures of The American Academy of 
Orthopaedic Surgeons, Vol. 9, 1954, and in the Third Edition of Campbell’s Operative 
Orthopedics, 1956. Only a few of the principles involved need to be emphasized here. 

Exposure of the joint should be comfortably adequate. Strong retraction of the 
tissues and skin that produce unnecessary trauma and ischaemia of long duration should 
be avoided. Sharp dissection, release of muscle attachments from bone, and slightly 
more than adequate subpe riosteal reflection are preferable to overstretching and possible 


tearing ot muscle 
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Specifically, the following steps have been added at the proper sequence in the ex- 
posure. The skin and subcutaneous fat and fascia are isolated from the depth of the wound. 
This is done by suturing a saline moist gauze handkerchief to the deeper layers. This 
protects the superficial layers from drying and from the repeated and unavoidable trauma 
involved in the making of the new joint. The glutaeus minimus tendon is almost routinely 
tenotomized at the greater trochanter in order to allow exposure of the superior part of 
the femoral neck without undue reflection of muscle from the lateral wing of the ilium. 
The capsule, synovial membrane, and the straight and reflected heads of the rectus femoris 
muscle are reflected from the front of the joint in one piece. As nearly as possible, the 
capsule and synovial membrane are left in place and serve as a protection to the surround- 
ing structures from the normal trauma of bone work in reshaping the joint. Finally, after 
a thorough irrigation of the wound, the entire synovial membrane and capsule are excised. 
This results in a removal of all traumatized tissue and leaves freshly cut surfaces for heal- 
ing in the depth of the wound. All devitalized strands of tissue are excised. 

At times the exposure is made easier by tenotomizing the iliopsoas tendon as well as 
the glutaeus minimus. This is specifically true in patients with a shallow acetabulum or 
congenital dislocation of the hip. In these conditions, it is necessary to deepen the ace- 
tabulum medially and to secure the function of the hip in a more medial position. By 
transplanting the tendon of the iliopsoas to the anterior distal portion of the capsule, 
the hip is stabilized in this new position. The muscle has a straighter pull for function 
in flexion in this position. 

Surgical closure of a wound about a joint requires approximation without undue 
necrotizing tension. After closure of the wound and after the sutures have been tied, the 
joint should be moved through its full range of motion. If the sutures have been properly 
placed, they will not break or pull out. 

After-care of these patients has been adequately covered previously® *. The general 
principles of this care seem worthy of emphasis. Protection should be maintained until 
bone healing is sufficient to allow weight-bearing on a mechanically levered joint. Since 
this leverage is more than the body weight, protection should extend in time until dense 
bone healing has taken place. This will require many months, sometimes a year or more. 

Motion is secured by gentle persuasion and by support of the joint and the muscles. 
This support should last as long as there is any tendency to soreness or to limping, with 
an immediate return to crutches or cane support should there be any recurrence of sore- 
ness or limping. This should continue for a safe margin beyond the time of the disappear- 
ance of the soreness and limp. The strength of the muscles may be safely developed after 
an adequate range of motion has been obtained but not before firm bone healing has taken 


place. 
SELECTION OF CASES 


Mold arthroplasty is a procedure of choice in cases of bony ankylosis, traumatic or 
degenerative arthritis, old and fresh fractures of the acetabulum, rheumatoid arthritis 
before and after ankylosis (preferably before), old septic hips with and without draining 
sinuses, and as salvage following failure of other procedures including the insertion of a 
prosthesis and previous mold arthroplasties. In the salvage procedure, a shaft arthroplasty 
is done with the mold placed on the end of the femur. In this, the abductors must be trans- 
planted down and the iliopsoas must be transplanted forward. 

In patients with an adequate stock, the procedure has stood the test of eighteen 
years of experience with results which encourage its continued use. Congenital subluxa- 
tions are particularly suitable for mold arthroplasty. In patients with congenital disloca- 
tion of the hip in whom there is an adequate femoral head and in whom an adequate 
socket can be developed, the results from the use of the procedure have been good and 
excellent. When there has been loss of a large area of the femoral head or when there is 
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inadequate material for arthroplasty, the femoral-head prosthesis can be used with 


encouraging early results 

Mold arthroplasty is a sound surgical procedure it needs, however, to be properly 
applied. Good to excellent results will be more frequent if the patients are managed accord- 
ing to the principles of bone healing and of muscle control. In summary, I would like to 


say that if good to excellent surgery has been performed, these hips can be persuaded but 


not forced toa good oO! excellent result 
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Fracture of the Distal Radial Shaft 
MiIsTAKES IN MANAGEMENT * 
BY JACK ¢ HUGHSTON, M.D.T. COLI MBUS, GEORGIA 


The high incidence of non-union, delayed union, and malunion in closed fractures 
of the radial shaft at the junction of the middle and distal thirds without an associated 
fracture of the ulna has not been appreciated. The usual cause of this uncommon fracture 
is a direct blow to the dorsoradial aspect of the forearm. Therapy does not appear to be 
difficult 

The cases represented in this report were selected and the study was made by members 
of the Piedmont Orthopaedic Society This is our initial group study and we feel that the 
results are interesting enough to warrant presentation The fracture appears infrequently 
and most of us are unfamiliar with it 

The characteristics of most fractures are well known and their response to various 
forms of treatment can be anticipated. It was once thought that this was true also of 


the fracture of the distal radial shaft 














Fic. 1 


A survey of the American and British literature revealed that the most recent 
A review of the French and German 
literature revealed recent articles which reported small series of cases The French 
Our fracture textbooks ':7 do 


article on this specific subject was published in 19225 


often call this fracture ‘‘a reverse Monteggia fracture” 
fead at the Annual Meeting of The American Academy of Orthopaedic surgeons Chicago, Illinois 
January 30, 1956 
t Representing the Piedmont Orthopaedic Society which is composed of members of the Duke Uni- 
versity Orthopaedic Training Program, Durham, North Carolina. It was formed for the purpose of investi- 
gating clinical orthopaedie problems 
249 
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not emphasize the difficulties in the treatment of this fracture. To our knowledge, this 
report presents the largest series of cases ever presented. 

Our purpose is to point out mistakes frequently made in the management of the 
fracture of the radius and to offer suggestions for treatment 

The results have been classified as satisfactory or unsatisfactory. A satisfactory result 
is one in which there is union, perfect alignment, no loss of length, no subluxation of the 
distal radio-ulnar joint, and no limitation of supination or pronation. An unsatisfactory 
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ot Fixation 


imedullary pins 


Kiintschner intramedullary pin 


Kirschner intramedullar pir 
Screw fixation WMgulation and ulnar subluxation 


Four-hole plates and screws | angulation and ulnar subluxation 
Double onlay bone graft, four screws | non-union 


Transfixation pins 1 angulation and ulnar subluxation 


No fixatior 


result Is one in which there is one or more of the following non-unLon, shortening, angu- 


lation, subluxation of the distal radio-ulnar joint, o1 dislocation of the distal radio-ulnar 
joint, and some degree of limitation of supination. Our criteria of satisfactory or un- 


satisfactory results mav be considered severe, but it Is necessary to establish a mgorous 


standard of judgment. However, some of our patients and their physicians were pleased 


with eventual end results even though full anatomical re-alignment and functional resto- 


ration were not achieved 
We consider four factors as the major causes of deformity after reduction. Figure 1 


shows the fracture and the usual resulting deformity. The weight of the hand, even while 


the arm, wrist, and hand are immobilized ln a cast | ig. 2), acts as a strong volar displacing 


force or pull on the distal radial fragment, resulting in subluxation of the distal radio- 


ulnar joint and malalignment at the fracture site. The fracture of the distal radial shaft 


occurs just proximal to the insertion of the pronator quadratus into the volar surface of 
| | | 


the body of the radius (Fig. 3). The strong action of this muscle is frequently overlooked, 


and its role in the management of this fracture must be considered. The distal radial 


fragment is rotated toward the ulna end is pu led in a volar and proximal direction by 


kel: osed Time 
After Fracture 


} months Double onl | non-union 


months Double onlay bone gratit | non-union 


months Double onlay bone graft | healed with ulnar subluxation 
months Kirschner intramedullary pins al d 

bone graft 
months Double onlay bone graft 


months Resection of distal end of ulna 


months Kirschner intramedullary pins : 1 delaved union and ulnar subluxa- 


bone grait tion 
11 months Onlav bone graft step-cut | healed with ulna subluxation 
ulnar shortening 


Kirschner intramedullary wires 1 improved, but with functional 
bone graft, distal ulnar resection limitation (50 per cent supina- 


tion 
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the pronator quadratus Che brachioradialis, inserting into the radial styloid process, 
utilizes the ligaments at the distal radio-ulnar joint as a pivot upon which to rotate. At 
the same time, it shortens the distal radial fragment on the ulna. The customary position 


of the hand for immobilization of the fracture can be considered ulnar deviation. The 


thumb, in line with the radial shaft, utilizes the radial collateral ligament for traction 


on the distal portion ol the radius. The force of the thumb abductors and extensors, al- 


though not great, is enough to shorten the radial side of the wrist and thus to lead to 


relaxation of the radial collateral ligament. 
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FRACTURE OF THE DISTAL RADIAL SHAFT 


Fic. 4-C 


The members of the Piedmont Orthopaedic Society assembled for study forty-one 
suitable cases of fracture of the radial shaft at the junction of the middle and distal 
thirds without an associated fracture of the ulna. The initial treatment in thirty-eight 
cases consisted in closed reduction and immobilization. In the three remaining cases, 


the initial treatment was open reduction and internal fixation. One of these fractures 


was fixed with a Kirschner wire, with satisfactory results. The second fracture, fixed with 
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four-hole plate and screws and with an autogenous cancellous-bone graft, demonstrated 
| 


delayed union; six months later the results were satisfactory. The third fracture was 


reated with a transfixation screw placed obliquely The result of this fixation was un- 


the distal fragment and caused subluxation of the 


satistactorv. for the screw loosened in 


distal radio-ulnar joint se¢ ondary to the shortening and angulation of the radius 


Of the thirty-eight fractures treated conservatively, thirty-five (92 per cent) resulted 
failure, and the results in the remaining three (8 per cent) were satisfactory according 


0 our standards 
I wentv-four of the forty-one patients reported in this study received their initial 
t from orthopaedic surgeons. We were able to determine that, in twenty-one of 


treatment 


my 


—— 
. 


-_ 
po 





patients, tl onsisted in closed reduction and plaster immobilization of the arm 
the hand in neutral position or in moderate or full pronation. We do not know the 
pe ne form of conservative treatment given the other twenty patients 


We believe that the high percentage Of unsatisfactory end results in the treatment 
this fracture is due to most physicians lack of knowledge of the forces active when 
the istomary eductiol tnd immobilization is applied in the treatment of these frac- 

lhe rareness of this fracture and, therefore, our unfamiliarity with it, accounts 
ir lack of knowledge of its complex aspects 

thirty-f patients in whom results were classified as failures, seven refused 
rther treatment | we ntv-eight patients submitted to open reduction or reconstruction 
ty-one of these patients were operated upon within four weeks after fracture and 
vere considered early-treatment cases. Seven patients were operated upon more than 

fter their injurv and were considered late-treatment cases 
( the twentv-one tractures operated upon early Table I). four were fixed with 


two of these the resuits were unsatisfactory In one there 


a tramedu ry pins 

: ini d the other there was delayed union and subluxation of the ulna 
wo fractures were fixed with intramedullary Kiintschner pins with satisfactory 
ts. One fracture was fixed with multiple intramedullary Kirschner wires and the 


res VAS sat 
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Iwo patients had the fractures treated with screw fixation; in one, angulation and 
subluxation of the ulna occurred. 

Six fractures were treated with four-hole plates and screws, with an unsatisfactory 
result in one because of dorsal angulation and subluxation of the ulna 

Four fractures were treated by double onlay bone-grafting; non-union resulted in 
one of these. 

One fracture was fixed with transfixation pins to the ulna; the result was unsatisfac- 
tory because of dorsal angulation at the fracture site and dislocation of the distal radio- 
ulnar joint 

One open reduction without internal fixation resulted satisfactorily; in this case the 





oblique surface of the proximal fragment inclined toward the radius, and when ana- 
tomical reduction was obtained with successful matching of the interdigitations, the 
resulting radial obliquity forestalled the usual action of the deforming forces 

Of the twenty-one fractures operated upon early, the results in fourteen (67 per cent) 
were satisfactory, six (28 per cent) were unsatisfactory, and the results in one case (5 per 
cent) are unknown 

Later operative procedures were carried out in seven patients of the twenty-eight in 
the late-treatment group, as well as in two patients of the early-treatment group, in order 
to correct unsatisfactory results following the initial operative treatment (Table I] 

In the nine fractures operated on late, there were unsatisfactory results in six (67 
per cent) and satisfactory results in three (33 per cent). In the late-treatment group of 
twenty-eight patients there were eleven (40 per cent) with unsatisfactory results and 
seventeen (60 per cent) with satisfactory results 

Of these twenty-eight fractures treated by open reduction and fixation, there was 
non-union in four; bone-grafting had been done in three of these at the time of open 
reduction. In eight, union was delayed for an average of six months; the shortest time for 
healing to occur was four months and the longest was eight months. In five of these cases, 
bone-grafting had been done at the time of fixation. The difficulty in obtaining union 
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due to the location of the fracture at the corticocancellous Junction ol the radius 
und to the fact that the muscle forces are directed in such a manner that they produce 


ulation and separation instead ol physiological Impaction 





Fie 6-B 
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\ review of some of the cases will illustrate the difficuities in the treatment of this 
lracture 

Figure t--\ demonstrates the fresh fracture (,00d reduction was obtained Fig 1-13 
Plaster immobilization of the forearm in neutral position and of the hand resulted in 
ulnar deviation and displacement of the fracture three weeks later (Fig. 4-C). Trans- 
fixation of the distal radial fragment to the ulna (Fig. 4-D) gave inadequate immobi- 


lization, but associated fixation of the proximal radial fragment to the ulna produced 
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llent stability at the fracture site. At the same time, the dislocation of the distal radio- 


ulnar joint was reduced ( ancellous-bone graiting was done and healing occurred In four 


months. During the four-month period of plaster immobilization, the distal fragment was 


rotated ol the transhxation pin by the deforming rorces Fig t-Ie Funetion proved to 


be poor and excision of the distal portion ot the ulna was necessary Subsequently, good 


function resulted. When this method of fixation is to be used, two transfixation pins should 


be p aced across the distal fragment in order to prevent rotation 
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Soha aa 





\ man had been stabbed through the forearm with an ice pick fifteen years prior to 
fracture. This had resulted in synostosis of the radius and the ulna in the middle third of 


the forearm. After a recent fracture of the radius at the junction of the middle and distal 


thirds (Fig. 5), 
closed reduction and plaster immobilization 
Figure 6-A shows a fracture in which the fragments were not displaced. It was im- 


the deformity associated with this fracture developed during treatment by 


mobilized, and two weeks later, responding to the deforming forces, subluxation of the 


distal radio-ulnar joint took place (Fig. 6-B 
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It appears that stability of the proximal fragment of the radius in relation to the 


eatment by closed reduction; the muscle forces affecting the 


ulna is not important in t 
proximal fragment do not have to be considered in the treatment of this forearm fracture 
| 


result of trauma, but since about 40 per cent of the fractures came secondarily into the 


» some of these cases, subluxation of the distal radio-ulnar joint was an immediate 





hia. 9-B 
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hands of the orthopaedic surgeons, we are unable to state how frequently this occurred 


We do know that subluxation eventually occurs as a result of the deforming forces which 


operate during plaste r immobilization 


radius has been performed and 


When open reduction and internal fixation of the 


stability at the fracture site has been obtained, the distal radio-ulnat joint should be 
tested for stability. Because the amount of relaxation present in this joint varies in differ- 


ent individuals, the patient’s opposite forearm should be used as a control. If the involved 
| p} 





‘1G. 10-B 
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side demonstrates comparative instability, the distal portion of the ulna should be re- 
sected. Any amount of absorption at the fracture site, however slight, and any degree of 
angulation oi the radius will produce subluxation of the ulna. When these conditions are 


observed, immediate resection of the distal portion of the ulna should be done, even while 


the fracture of the radius is still in the process ol healing Resection of the distal portion 


of the ulna is almost essential to obtaining a satisfactory result in fractures which are 


ope rated upo! 
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When onlay bone-grafting failed with resultant radial shortening in a fracture treated 
late (Fig. 7-A), we found that a step-cut shortening of the ulna shaft (Fig. 7-B) was an 
excellent procedure for reconstruction. However, the slight amount of slipping of the distal 
fragment of the radius produced enough subluxation of the distal portion of the ulna to 
prevent excellent function (Fig. 7-( In this case, there was a 50 per cent limitation of 
supination at the termination of follow-up, several 

Screw transfixation across an oblique fracture (Figs. 8-A and 8-B) proved inadequate 


months after healing 


Subsequent subluxation of the distal radio-ulnar joint developed and good function was 


prevented (Fig. 8-( 
Double onlay bone-grafting with fixation by four screws proved to be good operative 


treatment in the early-treatment group only. In the group of patients treated late it 


resulted in a high incidence of subluxation of the distal portion of the ulna 


Fixation with a plate and four screws generally proved to be successful. However, 


In one patient the SCTeWS loosened in the cancellous distal fragment and the usual de- 


formityv resulted Fig 9-B We are all aware of the difficulty oi obtaining consistently 
good fixation with screws in cancellous bone at any location, but if we consider the osteo- 
porosis Ol the distal fragment in the patients treated late, we realize the danger resulting 
from poor screw fixation. This may explain the unsatisfactory results in the patients 
treated late in whom a double onlay bone graft fixed with four screws was applied. 


An old fracture with the usual deformity (Fig. 10-A) was treated by bone-grafting, 


multiple Kirschner, wire intramedullary fixation, and resection of the distal portion of the 
ulna. Five months postoperatively there was good union with good function (Fig. 10-B). 
Intramedullary fixation proved to be successful in the late-treatment group when intra- 


medullary callus had narrowed the canals (Fig. 11-A). One should be cautious, however, 


in the use of intramedullary fixation in fractures treated early, for the large, funnel-shaped 
medullary canal of the distal fragment (Fig. 11-B) may allow lateral displacement toward 
the ulna, and in some oblique Iractures, may allow telescoping of the fracture fragments 
on the pins (Fig. 11-¢ 


SUMMARY 


Fractures of the distal third of the radial shaft are difficult to treat successfully by 
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means of closed reduction. The early treatment of choice is open operation, anatomical 
reduction with rigid and secure internal fixation. Resection of the distal portion of the 


ulna and bone-grafting should be seriously considered in fractures brought to operation 
three to four weeks after fracture. Restoration of good function in fractures treated late 
appears to be most successfully accomplished by means of intramedullary fixation com- 


bined with bone-grafting of the radius and resection of the distal portion ef the ulna 
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DISCUSSION 


Dr. Ropert Let ‘, Jr., New York, N. ¥ [ have been able to find only six cases of this 


iIncommor! ict i < v review of the racture records of the past SIX VE irs at the New 


York ‘ imazing it of eight tractures ted conservatively, thirty-five resulted in 


failure. ° h that ther severe criteria of sfactorv and unsatisfactory results have been 
set up, but it 1 t » adoption of stringent standards that there can be accurate ippl tisal. I think that 
the discusslo rl v i n reduction ts hard to maintain namely the weight of the hand and the 
ibnormal mus« 1 the « il fragment tradicted. However, I would like to stress that 
ion of the mid ind lower thirds is very similar to a fracture of the 
middle V r tn ion in both of these fractures is slow ind 
id one | 1 intramedullary fixation and bone chips in 
gd union to or 1! t i ( epted fact that i fracture of the neck of the 
ld be ! I fixation. In our clinic, an oblique spiral fracture of the lower end of the 
ted wit! I r two screws placed horizontally unless there is some contra indication This 
ia Hughstor ( " nees me that when fracture of the radius at the junction of the middle ind 
thirds is encountered open reduction with internal fixation is the treatment of choice, unless, of course 
s some contra-indication. It has been our feeling for some time that if surgery is undertaken at the 
te, either for reduction or fixation, or both, cancellous-bone chips from the ilium should be im- 
it the fracture site, whether or not one uses local fixation or an intramedullary type of nail 
he drawbacks in the presentation of a series such as this is that ilthough the total number of 
s, fortv-one—there are multiple methods of treatment of a small number of each 
ure. Therefore. one cannot draw accurate conclusions based on four fractures fixed with a round 


pin and four fractures fixed with screws. Regardless of the methods of fixation and treatment 


tial treatment by open reduction and positive fixation gives the best results 
\Miemputs, TENNESSEE: This series of cases which has been so well analyzed 
rious consideration a difficult fracture and its many complications 
who may be critical and who feel that vou have been handling this fracture with- 
out difficulty to examine vour final results a few vears after treatment. You may have obtained solid union, 
but consider the functional results at wrist, hand, forearm, and elbow 


Sixteer \ i 


go, while I was assisting the late Dr. Willis Campbell in an open reduction and plating 
oO ractul f tl il rad ft, he said, “‘This is a fracture of necessit meaning, of course, one 
which necessitat luction and internal fixation. I have never forgotten this remark and its solid 
wivice, nor iV I good result when this fracture has been treated by manipulation ind external 
immeobiliz 

ister which produces the imbalanced muscle pull and the weight of the 
nent and ingulation, but resorption it the fracture site with shortening 


Contin lon page 402 
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\ Clinical Evaluation of Operative Procedures for 


Congenital Talipes [quinovarus * 


BY RAYMOND F. KUHLMANN, M.D., AND JOHN F. BELL, M.D., BURLINGTON, VERMONT 


Colleqe ol Vedicine lini ersity of Vermont, and the 


From the D on of Orthopaedic 


Di on of Crippled Children’s Se ces. Vermont State De partment of Health Burlington 


he use of surgery to correct congenital talipes equinovarus is not new. Division 
’, and lengthen- 


of the tendo calcaneus to treat club-foot was described by Lorenz in 1784 
In the 1830's, 


ing of the tendo achillis was meticulously outlined by Delpech in 1816 
Stromeyer, who was thoroughly familiar with the work of Delpech, popularized the use of 


subcutaneous tenotomy in Europe. He also successfully operated on the English surgeon, 


Little, who in turn enthusiastically advocated use of this procedure in England as a means 
to control the equinus aspect ol club-foot 

f club-foot by surgery gained popularity, new and more radical 
which one or more bones were excised 


to control the deformity. Surgeons of stature such as Jones and Elmslie decried 


\s the treatment ¢ 
procedures were devised, including operations i1 
in ordet 
procedures, supporting the more conservative approach of forcible manipu- 


such radical 
a technique introduced DY (,;uerin in 


lation combined with the use of plaster of Paris, 
the early nineteenth century 

The ensuing controversy split the orthopaedic world Into tWoO Opposing Camps, 
those supporting the surgical approach and those supporting the conservative approach, 


considerable material being written by both. In 1951, the continuing dissatisfaction with 


the operative management of club-foot was summarized by Fripp, who, in his Presidential 
\ddress before the Orthopaedic Section of the Royal Society of Medicine in England, 
suggested that many of the operations used to treat club-foot during the previous fifty 
vears had best be forgotten. Asa consequence of this controversy, there is now considerable 
distrust of the operative measures previously advocated for the correction of congenital 
talipes equinovarus 

Che following presentation 1s based ona study ol fifty-three patients with deformities 


which could be corrected or controlled only by surgery (it must be emphasized that the 


majority of patients who receive early and adequate conservative treatment do not 
need operative treatment). This group of patients was drawn from a series of about 150 
patients with congenital club-foot deformity treated during the thirty-year period from 
1924 to 1954, in the orthopaedic clinics of the Vermont Crippled Children’s Services. 

In this series the ratio of operative to non-operative cases is inordinately high, for 
most of the children seen in the orthopaedic clinics of the Crippled Children’s Services 
referred to these clinics because of resistant or recurrent deformities or because their 
neglected. Furthermore, during much of the period included in this 
facilities for effective conservative treatment 


are 
conditions have been 
study, especially during World War II, 
were not available in many parts of Vermont. It was, therefore, necessary in many in- 
stances to resort to definitive operative treatment in order to bring under control, as 
promptly as possible, a severe club-foot deformity. 

Because a variety of procedures were used in this series and because relatively long 
follow-up was possible, the authors feel justified in presenting the following analysis of the 
results obtained by some of the more common operative procedures used in the surgical 
treatment of club-foot 

* Read in part at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, 
Illinois, February 1, 1956 
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MATERIAL 


In this series of fiftv-three patients, there were seventy-eight congenital club feet 
upon which operations were performed. Among these fifty-three patients there were 
almost three times as many boys as girls. The number of bilateral deformities was prac- 
tically the same as the number of unilateral deformities. Of the twenty-nine patients 
with bilateral deformities, only four did not require operations on both feet (Chart I) 

In order to obtain a more accurate evaluation of the results, patients with deformi- 
ties which resulted from neurological disorders or which accompanied primary aplasia 
of connective tissue and muscle were excluded from this study. In the remaining patients 
the congenital club-foot deformity either was resistant to non-operative correction or 


persistently recurred following treatment 


DISTRIBUTION OF 
OPERATED CLUBFEET 





53 


PATIENTS 
39 MALE & I14 FEMALE 





24 PATIENTS: 
29 PATIENTS: UNILATERAL 
BILATERAL CLUBFOOT 
CLUBFEET | 
f P ; 
4 
PATIENTS 
ONE FOOT 
OPERATED 25 
PATIENTS 
BOTH FEET 
OPERATED 


24 
PATIENTS 
INVOLVED FOOT 
OPERATED 


Cuarr | 


One hundred and fifty-four operations were performed upon these relatively few pa- 
tients Chart I] The operative procedures were ot two types The majority 136 opera- 
tions) were designed to alleviate the ill effects of tight ligamentous and tendinous struc- 
tures as well as to eliminate the pull of active deforming elements (Chart IIL). The remain- 
ing operations (eighteen) were designed to correct skeletal deformity (Chart IV). The 
average age at which the soft-tissue procedures were done was four and one-half years, 
while the average age at which the bone operations were done was just under ten years. 

\n effective follow-up program was possible through the cooperation of the ortho- 
paedic clinics of the Crippled Children’s Services of the Vermont State Department of 
Health; these clinics have been functioning actively over the past forty years. The mean 
pe riod of observation follow Ing surgery was ta years Chart \ Asa result of this follow- 
up program, it was possible to obtain definite clinical impressions regarding the value of 


certain operative procedures for the correction of congenital talipes equinovarus 
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154 


18 
BONE PROCEDURES 
AVERAGE AGE AT SURGERY 
9.8 YEARS 


136 
SOFT TISSUE PROCEDURES 
AVERAGE AGE AT SURGERY 
4.4 YEARS 
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RESULTS 


Evaluating the results of any operative procedure is admittedly difficult. Factors 


such as the severity of the deformity, the age of the patient at the time of the initial treat- 


ment, and the social and environmental circumstances are significant. In this study the 


degree to which the final result was obtained by the specific operation or combination of 


operative procedures was determined by a detailed appraisal of all available clinical, 


YEARS AFTER SURGERY 











20 30 40 50 
NUMBER OF OPERATIONS 


Cuarr \ 


v-up record of 154 club-foot operations 
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Fig. 1-B 


in a five-month-old infant 


Fig. 1-A 
Fig. 1-A: Congenital talipes equinovarus deformity of the right foot 
Previous treatment had been inade quate 
p Fig. 1-B: Heel-cord lengthening and posterior capsulotomy were done when the patient was one year 
old During the previous seven months good correction of the other club-foot elements had been achieved 
by means of casts. This photograph was made when the patient was three 


Fig. 1-D 


These photographs, made two years after surgery, demonstrate that the postoperative range of pas- 
sive motion of the ankle was from 20 degrees of dorsiflexion to 35 degrees of plantar flexion 


photographic, and roentgenographic material, this material being correlated with the 


findings of an examination of the patient made in order to determine the functional, ana- 
tomical, and cosmetic result. To make these findings meaningful, it was necessary to use a 
descriptive approach rather than a purely statistical one. In order to tabulate the data 
and to emphasize the anatomical and functional findings, an arbitrary evaluation scale 
was used; in this scale poor represented less than 25 per cent reduction of the deformity ; 
fai 25 to 50 per cent reduction: good, 50 to 75 per cent reduction: and excellent, 75 to 100 
per cent reduction. The operative techniques employed in the various surgical procedures 
evaluated were usually similar to those described in the standard orthopaedic texts. 


SOFT-TISSUE OPERATIONS 


Tendo Calcaneus Lengthening with Posterior Capsulotomy of the Ankle Joint 

This operation was performed on thirty feet, the resulting good-plus-excellent 
rating being 73 per cent. In the patients with slight preoperative varus deformity of 
the heel, this procedure was augmented by simple capsulotomy of the medial aspect 
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the subtalar joint. The average age at which the operation was performed was 2.4 


The operation proved to be an effective means of alleviating persistent equinus 
deformity of the hind portion of the foot (Figs. 1-A through 1-D). The use of a reten- 
tion apparatus, particularly at night, with an occasional period in corrective casts to 
obtain stretching, seemed necessary to maintain the improved position of the foot. No 
significant loss of motor power in the gastrocnemius-soleus group was apparent (Figs. 
2-A and 2-B). With surprising regularity, however, there was some loss of plantar-flexion 
motion at the involved ankle joint. The usual range of ankle motion following heel-cord 


lengthening and posterior capsulotomy was from 10 degrees of dorsiflexion to 30 degrees 


gs. 2-A and 2-B: Bilateral heel-cord lengthening and posterior capsulotomy were done when the 


patient was one vear old. Subse que ntl when the patie nt was twelve ind one-half vears old, heel-cord 
engthening and triple arthrodesis were done on the left foot. Following treatment, the patient had a 


strong tiptoe gait, and there was no gastrocnemius-soleus weakness in either foot. These photographs 


were made when the patient was twent\ 


of plantar flexion. The restriction of plantar flexion appeared functionally insignificant, 
for the postoperative range Of motion Was In a more useful are, resulting in improvement 


in the patient’s gait (Figs. 1-C and 1-D 


Tendo Calcaneus Le nathe ning Alone 


In twelve cases simple heel-cord lengthening was done to correct equinus deformity 
of the hind portion of the foot. The average age at which the operation was performed 
was one year. There was no appreciable loss of muscle power in the gastrocnemius-soleus 
group following the operation, and the procedure was found to be an effective means of 
correcting persistent equinus of the heel. Although, as the good-plus-excellent rating of 50 
per cent indicates, this operation alone was not quite as effective as it was when combined 
with posterior capsulotomy at the ankle joint, it did have the advantage of causing less 
loss of plantar motion at the ankle joint. In this procedure, as in the procedure previously 


deseribed. the use of a retention apparatus was necessary to achieve a good final result. 
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Fic. 3-A Fic. 3-B 


Figs. 3-A and 3-B: Bilateral congenital talipes equinovarus in a two-year-old child. The deformity 
of the left foot is more severe than that of the right. These photographs were made before treatment 


Fic. 3-C Fic 


-( and s-D) Heel-cord le ngthening and poste rior capsulotomy were done bilaterally when 

itient was two. Following this, skeletal traction was used on the left foot to control the position 

of the aeel. When the patient was three, the tibialis anterior tendon was transferred to the fourth 

metatarsal in the left foot and to the third met itarsal in the right foot. These photographs were made 
when the patient was four 


Release of Ligame ntous Structures on the Medial Aspect of the Foot 
In sixteen cases the operative procedure described by Ober was used to correct per- 
sistent varus deformity of the foot. The average age at the time of operation was 3.8 


years The good-plus-excellent rating in this series was 31 per cent in contrast to the SO 


per cent good and excellent results in the series of fifteen Cases reported by Heyman in 


1929. Although the operation achieved a good initial correction of the varus and adduction 
deformity and although efforts were made to retain that correction, recurrence was com- 


mon between the first and second years following surgery. In ten of the sixteen cases, 
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subsequent operative procedures were required in order to achieve a more permanent 
orrection of the club-foot deformity 

Oecasionaliy some of the apparent correction of the varus deformity was the result 
of tilting of the talus at the ankle joint. In some cases the vigorous and extensive stripping 
of the soft tissues necessary in this method of ligamentous release was followed by rigidity 
of the foot and ankle, associated with nutritional disturbance in the growing bone. It is 
emphasized that this procedure was employed most frequently in patients with neglected 
deformities or with severe recurrent deformities. The operation was of benefit to the pa- 
tient in that it resulted in the deformed foot being held in a reasonably satisfactory weight- 


bearing position until such time as further definitive surgery could be performed 








bigs. 4-A and 4-B: Severe bilateral congenital talipes equinovarus in a patient aged six and one-half 


This patient was subsequently treated by ligamentous release and skeletal traction. Further treatment 


Skeletal T action 


Stretching of the tight medial and posterior structures of the foot and ankle was ob- 
tained by means of an ingenious apparatus described by Morris in 1943. By this effective 
skeletal-traction device, powerful leverage was gradually exerted upon the tight and de- 
forming soft-tissue structures. Despite the obvious advantages of this method, however, 
only fair end results were obtained in the eight cases in which it was employed as the sole 
means of treatment. As occurred following the ligamentous-release operation, the initial 
correction was good but recurrence of the deformity was common. This method is never- 
theless of value, parti ularly when combined with other procedures, for it can be used to 


obtain temporary control of a difficult deformity (Figs. 3-A through 3-D). 


/ gamentous Release and Skeletal-Traction Procedures Combined 


Che deformities in this group of six cases were more severe or more resistant to cor- 
rection than the deformities in the other categories (Figs. 4-A and 4-B). This may explain 


in part the fact that despite the effectiveness of the combined procedures, the results were 
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no better in this group than in the others; in fact, two of the results were classified as 
poor because of recurrence of the deformity. In this group, as in the preceding group, the 
immediate postoperative result was good but recurrence of the deformity was common. 


Plantar Fasciotomy 

Occasionally in plantar-flexion deformity the cavus element is a prominent feature. 
In four such cases plantar fasciotomy was done, following which a series of corrective 
casts were applied. Contrary to general opinion, it was found that simple, open, complete 
fasciotomy assisted significantly in controlling the cavus element of the progressive 
deformity. Admittedly, however, this procedure was useful only as an adjunct. 


Lateral Transplantation of the Tibialis Anterior Tendon 

In twenty-nine cases the tibialis anterior tendon was transferred laterally to correct 
varus deformity. The average age of the patient at the time of the operation was five 
twenty-eight cases the transposed tendon was inserted into the third or fourth 


vears. In 
metatarsal, and in the remaining case it was inserted into the second metatarsal. 

The good-plus-excellent rating in this series of twenty-nine cases was 86 per cent 
twenty-five cases). The operation reduced the varus deformity of the fore part of the 
foot by improving the balance in the extensor-evertor musculature while at the same time 
removing an active deforming element. In many cases functional weakness of the evertor 
musculature of the foot was apparent preoperatively, and on several occasions, anomalous 
insertion of the tibialis anterior tendon was encountered at operation, a finding which 
other authors have also reported. 

Improvement was not as a rule immediate, but with time the varus deformity de- 
creased as a result of the active corrective force exerted by the transferred tibialis anterior 
tendon. The tendon was transferred to the third and fourth metatarsals an equal number 
of times. In two of the fourteen cases in which it was placed in the fourth metatarsal, 
valgus deformity developed. When the tendon was retransferred to the second metatarsal, 
however, a good-to-excellent result was obtained. Overcorrection also occurred in the 
two instances in which the tibialis anterior was transplanted just lateral to the mid- 
portion of the foot, skeletal traction being used as an adjunct procedure. The resulting 
valgus deformity required replacement of the transferred tendon to the point of initial 
origin at the first metatarsal. In one patient, valgus deformity developed following transfer 
of the tendon to the third metatarsal, requiring relocation of the tendon in the first 
metatarsal-cuneiform area. In this patient shifting of the tibialis posterior to the neck of 
the talus, in conjunction with tarsal capsulotomy, was also done. The strength of the trans- 
ferred tibialis anterior was not altered by the relocation of its insertion (Figs. 5-A 


through 5-F 


VWiscellaneous Soft-Tissu Operations 

This group includes a number of soft-tissue procedures which were performed upon 
only a few patients. Because follow-up in each case was reasonably long, it would seem 
that the clinical observations made concerning these operations can be considered valid. 

Neurectomy of the medial plantar nerve to the abductor hallucis longus with lengthening 
of the abductor hallucis longus and tibialis posterior: In a very limited number of cases, this 
procedure was used successfully to treat persistent adduction of the first metatarsal, a 
condition which partially caused adduction deformity of the fore part of the foot. In 
properly selected cases this procedure, or portions of it, should be of value. 

Tendo calcaneus lengthening with posterior capsulotomy and skeletal traction: This 
procedure was used successfully to correct resistant equinus deformity of the hind portion 
of the foot. It was particularly useful in holding either a very pudgy or a very small heel 


in the corrected position. 
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Fig. 5-A 


Untreated bilateral congenital talipes equinovarus In a two-year-old boy 





Tendo caleaneous lengthening ind poste rior capsulotomy were done bilaterally for persiste nt equinus 
vhen the patient was two. When the patient was three, the tibialis anterior was transferred bilater 
to the fourth metatarsal in order to control the varus deformity. These photographs were made wher 


the patient Was sl) 





iG 5-1 


These omposite photographs made when the patient Was six vears of age demonstrate the actior 


tera ot the relocated tibialis interior tendons 
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Fic. 6-A Fic. 6-B 


r. 6-A: A preoperative lateral roentgeno- 

i made when the patient was five years 

old, showing congenital talipes equinovarus 
i f 


ormity of the right foot 





Fig. 6-B: A similar lateral roentgenogram 
made when the patient was seven and one- 
half vears old. Subtalar arthrodesis had been 
done when the patient was five and one-half 
and triple irthrodesis had been done when he 
vas seven. Note the appearance ol the talus 


Fig. 6-( foentgenogram ol the same foot 
made four and one-half vears later, when the 
patient was twelve The talus had been ab- 
caneous, and the navicular 


sorbed into the cal 
irticulates with the anterior surface of the 
tibia. The area of decreased density in the 
proximal portion of the fifth metatarsal is of 
undetermined origin 


Fic. 6-D Photograph of the two feet made 
it the same time as the roentgenogram in 
Fig. 6-( rhe patient needs mismated shoes 
ind there is a loss of height of five-eighths 
of an inch in the right foot as compared 
with that in the left. Some varus deformit' 


remains, 


Tendo calcaneus lengthening with 
lateral transplantation of the tibialis 
anterior tendon: The deformity was 
well controlled in the few patients 
upon whom this combination of opera- 
tive procedures was done. The tibialis 
anterior tendon should not, of course, 
be transferred in the presence of a 
tight tendo achillis 

Other procedures: In selected sin- 


gle cases division of specific tight 





structures, such as the abductor hal- 


Fia. 6 D 


lucis longus, the tibialis posterior, 

and, on oceasion, the ligamentous and 

capsular structures of the talonavicular joint, yielded immediate benefit. In all these 

cases, however, additional procedures were necessary to produce good final results. 
BONE OPERATIONS 


In this numerically small group, the most common operation used was fusion of the 
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tarsal area. This group Of operations demonstrates the effectiveness of therapy which is 
directed toward the permanent stabilization of a progressive deformity. When the proper 
technique was used and when the arthrodesis was done at the time that the bone of the 
growing foot reached maturity, an excellent result was obtained. When the arthrodesis 
was done before the age of eight vears, while the bone was still immature, the resulting 
foot, which did not continue to grow properly, eventually became smaller than the other 
foot and reoperation was usually necessarv in order to control the deformity Figs. 6-A 
through 6-D 

Derotation osteotomy of the tibia in the occasional patient with residual internal 


bial torsion yielded gratifving functional and cosmetic results (Figs. 7-A through 7-C 


A 














rrection of the equinus and varus elements was obtained by the time the patient was 
ths o e. Adduction of the re part of the foot and medial tibial torsion persisted 
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; 
ta- 


Heel-cord lengthening and posterior capsulotomy, followed by transplar 
tion of the tibialis anterior to the third metatarsal, were done bilaterally wher 
the patient was three. The in-toeing gait, which persisted because of the medial 
tibial torsion, was corrected by the perftormance ol derotation osteotomy 
O’ Donoghue type) of both tibiae when the patient was seven. This photograph 
shows the result when the patient was eleven 


The procedure was performed only after adequate correction of the other deforming 
| | j | 


elements had heen obtained 
COMMENTS 


Successtul treatment ol club-foot depends upon early and 


adequate eorrection followed hy the preventiol ot recurrence 


Fig. 8-A: Anteroposterior roentgenogram of the right foot of a six- 
teen-veer-old gir) who had had cor genit al t ilipes equinovarus When 
the patient was two years of age manipulation had been done (a gen- 
eral anaesthesia being used), following which corrective casts had been 
ipplied. Note the residual medial displacement of the navicular, the 
lateral projection of which has been compressed probably as a result 
of contact with the second and third cuneiform bones 

Fig. 8-B: This lateral roentgencgram, also made when the patient 
shows the deformity of the anterior portion of the talus 


was sixteen 
early traumatic 


and contiguous portions of the navicular and the 
arthritic change s at the talonavicular and navicular-cuneiform joints. 
Early tendo calcaneus lengthening might have prevented these changes. 





Fig. 8-B 
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A method of tendo calcaneus lengthening for correction of club-foot deformity in infants (up to fifteen 
months of age 
Left A short transverse incision is made one centimeter above the insertion of the tendo calcaneus. Fol- 
owing retraction of the lower margin of this incision, which exposes the ends of the medial fibers within the 
ith, the posteromedial half of the tendon is divided transversely. The tenotome is then turned to start 
ongitudinal component of the Z-cut in a proximal direction. At the start of this cut, the blade of the 
notome lies in an oblique plane through the tendon from the posterolateral toward the anteromedial aspect 
order to parallel the direction of the fibers as ‘they twist in the tendon, the tenotome is directed proximally 
i spiral fashion so as to se parate rather than to divide the fibers. At the proxima! end of the longitudinal! 
the tenotome lies pl ne from the posterome dial to the anterolateral aspect The length of this cut 
pends upon the amount of kk ngthe ning neede d to correct the deformity, which is usually 1.5 to 2.5 centi- 
The necessary ¢ xposure 1s obtained by gradually shifting the retraction of the skin proximally 
The Z-cut is « ymple ted by transversely dividing the posterolateral fibers of the tendo calcaneus 
vhich are exposed by retraction of the superior margin of the skin incision. In this procedure, it is possible 
tendon sheath to a considerable extent. This is done by making stab wounds in the sheath 
through which a small tenotome ts inserte d to divide the underly ing tendo achillis in the described manner 
Right: At the completion of this procedure, the ends of the divided tendo calcaneus lie in contact with each 
other within the tendon sheath. No suture material is used except to close the skin incision 


meters 


enter 


to preserve the 


Fie. 10-A Fic. 10-B 


Figs. 10-A and 10-B: Overcorrection of the congenital club-foot deformity in the right foot occurred 
following treatment by capsulotomy of the talonavicular joint, transplantation of the tibialis posterior 
to the neck of the talus, and transplantation of the tibialis anterior to the third metatarsal. Over- 
correction of the deformity of the left foot o« curred following treatment by capsulotomy, lengthening 
of the tibialis posterior and sections of the origins of the fiexor digitorum brevis and the great toe 
ibductor, and neurectomy of the medial plantar nerve innervating the abductor hallucis. Other proce- 
dures also done on the left foot were transplantation of the tibialis anterior to the third metatarsal and 
skeletal traction. These procedures were performed when the patient was between two and one-half and 
three vears of age. The photographs were made when he was nine and one-half, just prior to bilateral 
retransplantation of the tibialis anterior to the first metatarsal-cuneiform area. Triple arthrodesis will 
“ required when the patient is older 
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11-A Fic. 11-B 


Bilateral congenital talipes equinovarus In a six-year-old child. Early treatment 
s followed by recurrence of the deformity 











Fic. 11-D 


Figs. 11-C and 11-D: These photographs were made one year after surgery. This surgery included, in 
the left foot, tendo caleaneus lengthening and posterior capsulotomy, and in the right foot, ligamentous 
release, tendo calcaneus lengthening, and posterior capsulotomy with subsequent transplantation of the 
tibialis anterior to the third metatarsal-cuneiform area. Triple arthrodesis of the right foot will probably 
be necessary later 


\s has been prey iously emphasized, the use of such conservative measures as casts, splints, 
exercises, and braces is, in most cases, entirely sufficient to obtain and maintain optimum 
correction. In some cases, however, the severity of the deformity or the persistent recur- 
rence of one or more of the equinovarus elements makes the use of operative measures 
desirable as adjunct treatment. 

From this study the authors believe that certain types of operation are helpful in 
achieving and maintaining correction. Heel-cord lengthening is an effective procedure to 
control resistant equinus deformity, and muscle imbalance can often be improved by such 
procedures as lateral transplantation of the tibialis anterior tendon. Ligamentous and bone 
procedures also have their value, and their use should be considered whenever they will 
help attain anatomical and functional improvement. The degree of severity of the original 
deformity, the amount of resistance to correction of any of the club-foot elements, and 


the age of the patient are factors which must be taken into consideration in the selection 


of an appropriate method of treatment. In severe deformities it may be impossible to 
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achieve a satisfactory result without surgical assistance; even in younger patients con- 
servative measures may sometimes prove inadequate 

It must not be assumed, however, that any single radical operation will successtulls 
eliminate all the elements of club-foot deformity. Each surgical procedure should be 
designed to achieve a limited goal within the over-all corrective program. During the 
period of correction several operations may be necessary in order to control a deformity 
which tends to increase with growth, and in this series a considerable number of the 
patients required two, three, and even four surgical procedures 

In this group of cases heel-cord lengthening, with or without capsulot mv of the 
posterior aspect of the ankle joint, proved a useful operation. To some surgeons, failure to 
correct a persistently tight tendo achillis by adequate stretching is tantamount to a lack 
of skill. We feel, however, that it is more realistic to regard heel-cord lengthening as a 
simple procedure frequently effective in preventing rocker-bottom deformity of the foot 
Relentless insistence upon forcing the resistant foot into a mold which it will not easily 
assume may be more harmful than the early performance of heel-cord lengthening (Figs 
8-A and 8-B) 

Lengthening of the tendo achillis in an infant may be done with minimal trauma 
if a short transverse incision is used (Fig. 9). In order to retain the integrity of the sheath 
surrounding the heel cord, the latter should be divided by means of a very small knife 
blade inserted through stab wounds in the sheath. To avoid further trauma and foreign- 
body reaction, no effort should be made to suture the ends of the divided tendon. The 
natural reparative properties of the tendon will re-establish its continuity, particularly 
if the ends are in contact within the preserved tendon sheath. It is felt that during infancy, 
four to six weeks of immobilization in a toe-to-groin plaster cast with the foot in a neutral 
position is adequate. Following this a walking cast or brace should be used to further 


protect the tendon until satisfactory function has been restored. This type of procedure 


has limited usefulness, of course, being most effective in infants with resistant equinus 
due to a tight heel cord. It has the advantage of causing less scarring of the skin and under- 
lying tissues than the conventional types of heel-cord lengthening 

\s has been demonstrated in the review of the individual cases, heel-cord lengthening 
with or without capsulotomy ts merely one step in the total program. It is also necessary 
to maintain the correction, which can be done by means of either plaster casts bivalved 
for night wear or an apparatus which will keep the tendo calcaneus stretched out, partic- 
ularly during the sleeping hours. Passive and active foot exercises and the wearing of 
proper shoes are additional important features of the correction program 

In this series transfer of the insertion of the tibialis anterior to the second, third, o1 
fourth metatarsal was found to be valuable in controlling varus deformity of the foot 
The selection of the site of insertion was made on the basis of the strength of the lateral 
toe extensor and evertor musculature as well as on the basis of the severity of the deform- 
ity. In this operation, by which a strong deforming element is converted into an active 
correcting force, all criteria for tendon transplantation must be observed. The effectiveness 
of the pull of the transferred tendon was demonstrated in this series by the several cases 
in which overcorrection occurred and retransfer of the tendon to its original insertion was 
required. Overcorrection was particularly prominent when the transplantation of the 
tibialis anterior was accompanied by the performance of vigorous soft-tissue procedures 
upon the medial aspect of the foot (Figs. 10-A and 10-B). On the basis of this series, 
the authors would recommend that the tibialis anterior be transferred laterally no farther 
than the fourth metatarsal; furthermore, they have found that the transferred tendon 
can function effectively in the area of the second metatarsal, depending upon the strength 
of the evertor musculature and the severity of the deformity 

(mong the procedures designed to combat persistent adduction deformity, neurec- 


toms of the medial plantar nerve to the abductor hallucis, done in association with 
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lengthening or division of the origin of the abductor hallucis and the short toe flexors, 
was found to be especially promising. Since it was used in only a few cases, however, final 
evaluation cannot be made 

The additional soft-tissue procedures discussed, that is, ligamentous release, skeletal 
traction, and combinations of the two, with or without associated soft-tissue operations, 
were helpful in obtaining good initial corrections. One to two years after these operations, 
however, the deformity almost invariably recurred, making further surgery necessary. It 
should, of course, be realized that most of the deformities treated by these methods were 
severe and that, frequently, adaptive bone changes had already occurred. 

This series reveals the effectiveness of the soft-tissue procedures in achieving eventual 
permanent correction of the club-foot deformity or, at least, in controlling the deformity 
until such time as a definitive bone operation can be performed. Of the 136 soft-tissue 
operations, only fourteen were supplemented by tarsal arthrodesis. It must be added, 
however, that eventually two additional patients will require bilateral arthrodeses (Figs. 
10-A and 10-B), and one other may require arthrodesis of the right foot to control a recur- 
ring deformity (Figs. 11-A through 11-D). In one patient tarsal arthrodesis, performed at 
the age of five and one-half years, was followed by recurrence of the deformity, but when 
the operation was repeated two years later, the result was reasonably good. Functionally 
and cosmetically, the best results were obtained in those patients in whom tarsal arthro- 
desis was delayed until the bone structure of the foot was relatively mature. Derotation 
osteotomy of the tibia should be done only when medial tibial torsion remains as the 
single uncorrected element of the presenting congenital deformity. It should probably 
not be done early because of the possibility of spontaneous correction. 
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DISCUSSION 


Dr. Davin 8S. Grice, Boston, Massacuusettrs: This report by Dr. Bell and Dr. Kuhlmann reminds us 
that the treatment of club-foot is not always successful and that it may on occasion be very diificult Phese 
vuthors are not radical surgeons who hastily operate on every club foot. They are conservative Vermont 
men who well appreciate the need for starting treatment early and for maintaining the correction by means 
ol night supports ind exercises. Thev have stated that the majority ol patients do not re quire surgery 

The cases presented are those ol patients in whom ack quate correction could not be obtained by con- 
servative means or in whom the deformity persistently recurred. The authors have recognized that in some 
patients the posterior ¢ lements are so tight that correction can be obtained only by forcible wedging which 
produce s deformity of the mid-tarsal bones, or by surgical lengthening They have shown that the latter is 
often preferable. They have also recognized the problem of muscle imbalance and in their patients have 
transplanted the tibialis anterior in order to restore the normal balance after the deformity has been 
corrected 

I would like to point out that following lateral transplantation of the tibialis anterior to the fourth or 


fifth metatarsal, it is ofte necessarv to secondarily transplant the tendon to the mid-foot. The stre ngth ol 
the toe extensors and the peroneals should be carefully evaluated, and if they are strong, the tibialis anterior 


need not be moved farther laterally than the second or third metatarsal 


Dr. J. H. Kire, ArLantra, Georata: Of the six major procedures used in the authors’ series of fifty-three 
patients, three were done only four, six, and eight times, respectively. I must apologize for repeating what 
has already been said many times before—namely, that a report which is based on so few cases has no real 
statistical value. One of the procedures used most frequently was the Ober ligamentous release, which was 
done on sixteen feet. In only 31 per cent of these feet were good results obtained, and in the othe r 70 per 
cent additional operations ¢ ither have been or will be done. I think the only way we can evaluate a surgical 
procedure is to know more about it. We would like to know about the selection of cases, whether the proce dure 
was done at the right age ind, above ll, whe ther it was done correctly according to the method outlined 
by the author. We would also like to know whether it was done by one doctor or by sixteen doctors, and 
whether it was done by a senior surgeon or by a junior surgeon. It would also be important to know about the 
follow-up treatment 

Phe patient shown in Figures 11-A to 11-D was treated by bilateral tendo achillis lengthening and pos- 
terior capsulotomy. Later, medial release of the soft parts and lateral transplantation of the tibialis anterior 
tendon were done. The authors have stated that the heel was still in a slightly varus position and that tarsal 
arthrodesis would probably be necessary. On the basis of results such as this, | wonder whether operations are 
really valuable or whether they are on the whole disappointing. 

In their evaluation of the operative treatment of club-foot, I had hoped that the authors would be able 
to recommend one procedure that they considered of real value. It seems that the proce dure that was most 
‘alcaneus, and metatarsals, combined with 


satisfactory was the insertion of a Kirschner wire in the tibia, 
the use of three horseshoes connected by a series of six threaded rods. The authors illustrated the use of this 
proce dure in a two-vear-old bov. The apparatus was adjusted once a week with the patient under anaesthesia 
In addition to this treatment, tendo achillis lengthening and posterioi capsulotomy were don When the 


patient was three, lateral transplantation of the tibialis anterior was also done. The authors showed a 


photograph of the patient at four to illustrate the value of the method, but I wonder if the final result can be 


determined so early. 
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In five cases in which transplantation of the tibialis anterior was done, it was necessary to retransplant 


the tendon, bringing it back nearer to the mid-line. The authors mentioned one patient treat d by astragales - 
tomy in whom, at eighteen vears of age, it was necessary to fuse the ankle because of pain 

In the last case pres¢ nted by the authors to illustrate the value of tarsal arthrodesis, the patient Wits 
operated upon when he was five and one-half years old. When he was seven, the operation had to be re- 
peated, and when he was twelve, the roentgenograms showed absorption of the talus into the caleaneus and 


butting of the navicular against the anterior margin of the tibia. The authors have said that the foot was 


relatively satisfactory for weight-bearing but that there was still some residual varus deformity of the heel 
If operative treatment ol club-foot, done at an early age, would give results as excellent as those ob- 
tained b operative treatment ol other deformities, I would certainly support this approach I have operated 
on over a hundred club feet, most of which had already been treated at other clinics, and have found that 
triple arthrodesis, done at a late age, probably gives the best results 
Hippos rates may well have been refe rring to the treatment of club-foot when he said that that which 
we can do without force, we probably can do without harm Perhaps even in his day club feet were being 


harmed by forcible correction. In closing, I would like to leave this suggestion 
that if the authors would make 


of the eighty-two club 


feet in the authors’ series, seventy-eight were operated upon—it might be 
i careful study of the four feet which were treated without operation, they would find the secret of the cor- 
rection of club-foot. It is my guess that twenty vears from now these four feet will be the best four in the 
series 

Dr. Cart J. RoNCAGLIONE, RicHMoND, Virainta: The exhibit of Dr. William Deyerle and myself on 
f club-foot is a manifestation of the increased interest in this problem in the Department of 


the treatment of 
Orthopaedi« Surgery at the Medical College of Virginia at Richmond. We felt that a brief discussion of our 


experiences would be appropriate ut this time 

The authors from Vermont have reviewed a number of operative procedures employed in the treatment 
of resistant and recurrent club-foot. We further mention blind subcutaneous tenotomy, capsulotomy, and 
fasciotomy only to point out that we have discarded these procedures completely. We feel that the number 
of patients requiring any kind of surgery can be kept to a minimum by the enthusiastic application of the 
principles of plaster treatment outlined by Dr. J. H. Kite 

In our series of patients treated by the application ol plaster « ists under the direction of a single attend- 
we found it necessary to operate on only three of forty-eight feet. Two of these operations 


ing physician 
and we now believe that these operations 


consisted in tendo achillis lengthening and posterior capsulotomy, 
could have been avoided had the plaster-cast treatment not been interrupted against advice 

In our control series (which we call “‘control”’ primarily because we had no control over the treatment 
used), eighteen patients with twenty-nine club-foot deformities underwent thirty-two operations. A compari- 
son of the results in these two series shows that the total length of time in casts was reduced from 29.6 
months in the control group to 4.9 months in the group treated by plaster casts and that the duration of hos- 
pitalization was reduced from 5.6 months to 0.6 month. Furthermore, the number of unsatisfactory results 
requiring bone surgery was reduced from 22 per cent to 3.3 per cent. This is ample evidence, we believe, that 
surgery is necessary in only a very few patients provided enthusiasm and persistence In the application ol 
plaster casts is sufficient and provided casts are reapplied at the earliest sign of recurrence. In our experience 
we have been able to clearly establish the need for surgery only by continuing this conservative regimen for 
i period of twelve to eighteen months or longer 

Our worst results occurred in the patients who had previously undergone blind subcutaneous surgery. 
Of the twenty-nine patients in this group, twenty-six required additional operative procedures and six 
Of the forty-eight feet treated by the application of plaster 


subsequently required radical medial release. 
» being to wait five to seven 


casts, only one required radical medial release, the only alternative in this case 
vears until bone surgery could be done. 

When, after repeated failure of conservative management, radical medial release is clearly indicated, we 
believe the foot should be opened and explored and the deforming structures visualized and released. In 
the seven cases in our two series in which this operation was necessary, our usual procedure was as follows. 

An L-shaped incision was made over the tibialis posterior tendon, and the neurovascular bundle was 
retracted. The lacinate ligament was then explored, and if it was found to be thickened and leathery, it was 
excised. Next, the tibialis posterior tendon was explored. In all of our cases, we found it to be enlarged and 
to have anomalous attachments to the lacinate ligament, the talus, and the calcaneus. These attachments 
were excised. In three of the seven feet, we found an anomalous muscle located close to the posterior aspect 
of the tibialis posterior tendon. The tendon of this anomalous muscle inserted into the plantar fascia in much 
the same fashion as does the tendon of the palmaris longus of the hand. In another foot, we found 
an abnormal condition which had been created by previous surgery. 

In every case we found the deltoid ligament, the talonavicular capsule, and the subtalar-joint capsule 
thickened and fibrotic and contributing materially to the deformity. These were excised sufficiently to allow 

(Continued on page 420) 
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The Dowel Intervertebral-Body Fusion as Used in 
!umbar-Dise Surgery 


BY B. R. WILTBERGER, M.D., COLUMBUS, OHIO 


Department of S , DD m of Orthopaedic S ( 
Columb 


Many orthopaedic surgeons who find merit in the intervertebral-body fusion are 
reluctant to use this method of arthrodesis because existing techniques make the operation 
seem too difficult and too dangerous. During the past four years an attempt has been 
made to perfect as mplified method of vertebral hody-to-body fusion which would make 
the procedure more practicable and less hazardous. The operation is a dowel intervertebral- 


which standard-sized drill holes are prepared between the vertebral bodies 


hod, IUSIO! 
ross the intervertebral! cise space Shehtly oversize standard pre-cut dowels of autoge- 
nous or homogenous bone are inserted in the holes big | This procedure has been 


pe rftormed in a series of sixtv-eight patients 


It is not suggested that the dowel fusion be considered an integral part 


dise surgery 


of routine 


but rather a method of fusion to be used in conjunction with dise surgery 
Since the report of Mixter and Barr in 1934, in which the herniated dise was first estab- 
ished as a distinct clinical entity and in which operative treatment of the herniation was 
described, many articles‘ have been published discussing the indications, virtues, 


and disadvantages of spine Tusion following laminectomy 








| ! dow ‘ ill placed B, double dowe 


Surgeons, ( hic wo [llinois 


American Academy of Orthopaedic 
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The posterior interbody rusion following lumbar-dise removal was first reported by 
Jaslow in 1946; it has since been employed by an increasing number of surgeons with 
favorable results. Cloward of Hawaii has been using the body-to-body fusion technique 
in conjunction with dise surgery for approximately ten years. James and Nisbet of New 


Zealand use the intervertebral fusion in patients with spondylolisthesis, as well as in 


those with prolapsed dises 

However, it 1s interesting to note that Adkins of Derby, England, has concluded that 
“intercorporal bone graiting, although it appears to aid in the formation of a firm fbrous 
ankylosis, is ineffective as a method of producing bony arthrodesis.” 
An appraisal of the dowel inte vertebral-body fusion indicates that it offers the fol- 


low Ing technic al ad\ antages 





1 B, the semiluner hole has 


ir portion from the lem 


1, lliff trephine is used to cut a semilur 


een cut in the lamina and a piece of bone has been removed rrow 


|. Such a graft physiologically fulfills the requirements of osteogenesis; the graft is 
under compression and it is in perfect contact with the recipient site. 
2. The procedure is atraumatic. Approximately one-half hour for each level fused is 


added to the operating time required for a laminectomy. In many instances, transfusion 


Is not necessary, but two units of blood are reserved in the operating room to be used 


if needed 


3. The dowel acts as a plug, aiding hemostasis, and prevents th 


‘extrusion of any 


remaining degenerated dise material 


!. Injuries to the large anterior vascular structures are avoided by the use of espe- 


ally designed instruments 


5. This procedure is a distraction fusion 
6. The dowel fusion is precision grafting, standardized parts being used. Since no 
hitting 1s required, very little donor bone is needed 

7. Should further surgery be necessary, it is possible to re-enter the area without 
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having to remove a graft; and, since so little bone was removed in the original procedure, 


| will still he possible to do a posteriol spine fusion 


8. This method of fusion can be used when previous surgery has destroyed the 
posterior elements and made posterior fusion impossible or possible only with great 
technical difficulty 
Che dowel intervertebral fusion does have the following disadvantages: 
|. It is precision grafting and great care must be taken to position the graft correctly 


2. The risk of injury to the dura and to the nerve roots is greater with this type of 


bone gralt 


3. If the wound |} 


ecomes infected, it is possible that the vertebral bodies will be 





1 rephine is used to cut a lindrical hole in vertebral bodies; B, a cylindrical hole is cut in the 
ral bodies by means of a five-eighths of an inch drill with a protective depth-gauge sleeve 
OPERATIVE TECHNIQUI 
The dise is resected as indicated. A unilateral partial laminectomy is performed or, 


f the patient has symptoms bilaterally, a bilateral procedure is done. The degenerated 


ucleus pulposus Is remo, ed as completely as possible 


Phe 


vertebral bodies are distracted by cutting away the interspinous ligament and 
by placing a lamina spreader between the contiguous spinous processes. The dura and the 


nerve root are retracted medially, a broad nerve-root retractor being used in order to 


protect them. A cottonoid square attached to No. 2 braided silk is packed laterally and 
lightly cephalad in the 


s vertebral interspace in order to protect the nerve root exiting 
one space above. By means of a five-eighths of an inch outside diameter Iliff trephine 
ig saw, a small semilunar portion of the lamina of the cephalad vertebra is 
This creates a circular opening five-eighths of an inch in diameter between the 
aminae directly over the dise space (Fig. 2). Care 


ol i! oseillatu 


re moved 
is taken, consistent with adequate 
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exploration, to preserve the facet. If the Iliff trephine is marked to indicate depths of one 
inch and one and one-eighth inches, it can be used to cut the cylindrical hole between the 
ertebral bodies (Fig. 3, A): the surgeon ean readily observe the penetration of the trephine 
ind can stop at the predetermined depth. The cylindrical hole can also be cut by means 
of a five-eighths of an inch drill with a protective depth-gauge sleeve (Fig. 3, B). If one 
dowel is to be used, the cylindrical hole should be cut diagonally between the vertebral 
bodies (Fig. 1, A). If a double dowel is to be used, the openings should be cut directly 
posteriorly-anteriorly from a bilateral partial laminectomy (Fig. 1, B). It is imperative 
that both vertebral end plates be removed during this cutting process in order to expose 
the vertebral cancellous bone 
If iliae dowels are to be used, they can be procured from the posterior-superior iliac 
spine through a small incision (Fig. 4). The eleven-sixteenths of an inch Collet chuck-type 





Fia. 4 


lliac dowel removed from posterior-superior iliac spine by a Collet chuck-type hole saw. 





hole saw is used. From this area it is possible to obtain several dowels, three-fourths of 
an inch to one inch in length. 

lhe surgeon who prefers tibial grafts may cut a strip, three-fourths of an inch wide, 
from the anterior-medial surface of the middle and proximal thirds of the tibia. The tibial 
strip is then cut into lengths, seven-eighths of an inch long. Two lengths are placed cortex 
to cortex and, by means of the eleven-sixteenths of an inch inside diameter Iliff trephine, 
they are cut to form one dowel seven-eighths of an inch long and eleven-sixteenths of an 
inch in diameter (Fig. 5). 

While the vertebrae are temporarily distracted to 4 maximum degree, the dowels, 
either iliac or cortical, are driven into place and countersunk one-fourth of an inch with 
a bone set 

Postoperatively, the patient remains in bed for three weeks, but is allowed to move 
freely using the ‘“‘log-rolling’’ technique to change position. After the initial three weeks, 
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he gradually becomes ambulatory. A chair-back brace is worn when he is up and about. 
Most patients wear the chair-back brace for about eight months after the operation. After 


this period of convalescence the patient slowly returns to normal activity 


RESULTS 


Over a two-year period, vertebral body-to-body fusions were performed on fifty- 
two patients, all of whom have been followed for at least two years. Forty-six (89 per 
cent) of these patients were available for frequent follow-up examinations, and an attempt 
was made to assess the end results by clinical observation and by a study of mobility 
roentgenograms, which, admittedly, are difficult to interpret. The group of forty-six 
patients included ten who had had fusion at two levels, making a total of fifty-six inter- 


spaces operated upon 











A cortical dowel is made from two strips ol tibial bone, an Iliff trephine being used. 


Roentgenographic studies of the forty-six patients showed non-union in six (13 per 
cent). Of the fifty-six fusions which were performed on the forty-six patients, non-union 
resulted in 11.5 per cent. 

A study was made of the ten patients who required spine fusion at two levels, from 
the fourth lumbar vertebra to the fifth and the fifth lumbar vertebra to the first sacral 
vertebra. Two non-unions (20 per cent) were found, one at each level. When only one 
vertebral interspace was involved, 11 per cent resulted in non-union. 

However, when the one vertebral interspace fused was the lumbosacral joint, only 
6.1 per cent of the fusions failed. (There were two non-unions in thirty-three fusions.) 
These findings were consistent with those reported by Bosworth, whose study indicated 
that the percentage of non-unions increased from 3.5 per cent when the lumbosacral 
joint only was fused, to 17.3 per cent when two levels were fused—the fourth lumbar verte- 
bral joint to the fifth, and the fifth lumbar vertebral joint to the first sacral. 

One operation was performed above the fourth lumbar vertebral level. This was at 
the third lumbar level and postoperative examination proved fusion to be solid. 

Of the forty-six fusions studied, twenty-six were bilateral dowel fusions and twenty 
were single dowel fusions. There were two non-unions (7.7 per cent) among the twenty-six 
bilateral dowel fusions; there were four non-unions (20 per cent) among the twenty 
single dowel fusions 


There were three non-unions in ten cortical tibial grafts and three non-unions in 
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TABLE | 
RESULTS 
Number Per cent 
Very good 32 70 
Improved 8 17 
Not Improved 6 13 
otal 16 100 


thirty-six iliac grafts. Postoperative roentgenograms of the three cortical grafts which 
resulted in non-union showed, in two instances, that the graft was not in contact with 
cancellous bone in both vertebrae. Improperly placed tibial grafts accounted for one- 
third of the total non-unions of the cortical grafts 

After following the series of forty-six cases clinically and roentgenographically for 
more than two years, it was concluded that results in 70 per cent could be classified good 
These patients were completely asymptomatic or had only occasional slight leg pain or 
cramps which required no treatment; there was no restriction of normal activity. Seven- 
teen per cent of the series were much improved and these results could be considered 
satisfactory, although the patients had moderate back or leg pain sufficient to prevent 
them from participating in athletics or performing work requiring heavy lifting. These 
patients, although restricted in their activities, were able to work. Thus, results of 87 
per cent of this series can be classified satisfactory. Results in the remaining 13 per cent 
were not satisfactory, for these patients continued to have back or leg pain severe enough 
to prevent them from earning a living 

Of sixty-eight patients operated upon, two had deep wound infections (2.9 per cent). 
Although both infections responded to antibiotics and to drainage, it was necessary in 


cemiae | sca 








e 














Fic. 6-B 


Fig. 6-A 
Typical fusion Typical fusion 


VOL. 39-A, NO. 2, APRIL 1957 








2900 B. R. WILTBERGER 


one patient to remove one side of a bilateral cortical graft. There was extrusion of the 
graft posteriorly in two patients; surgical procedures were necessary to replace the graft 
in one patient and to cut off the protruding graft in the other. However, in the final 
analysis, the results of both cases were classified satisfactory. 

Neurological complications, such as postoperative numbness, burning pain, and slight 
motor weakness, occurred frequently in the patients in whom the dowel fusion was per- 
formed. These symptoms subsided in about a week. The incidence of nerve-root trauma 
was reduced by placing the patient in an inverted Fowler’s position on the operating table 
with the hips and knees flexed in order to relax the nerve roots, and by handling the nerve 
roots carefully during the surgery. There was one case (1.5 per cent) of permanent foot- 
drop 

Over a four-year period, the author has performed the dowel intervertebral-body 
fusion on sixty-eight patients. No deaths have occurred. There was no indication of injury 
to the major blood vessels anterior to the lumbar spine in any of the patients. 

Of the forty-six patients, 89 per cent returned to employment. Seventy per cent 
were able to return to their former jobs or to a comparable occupation. Forty-eight pet 


cent of the group received industrial or railroad compensation 


DISCUSSION 


Che statistics reported may give an erroneous impression regarding cortical grafts 
as most of these operations were done during the last two years of the four-year period. 
Since these patients have been observed for oniy two years, they are not included in this 
study. The author believes that time will prove that the tibial cortical graft has more 
structural stability than the iliac graft. Although the statistics show that there are fewer 
non-unions when iliac bone is used, an appraisal of unsatisfactory results seems to indicate 
that a gradual telescoping of the iliac graft often takes place. For this reason it seems 


advisable to insert bilateral dowel grafts when iliac bone is used. 


CONCLUSIONS 
|. The dowel inter) ertebral-body fusion 18 a simplified, safe way of doing body-to- 


body fusion 
2. The dowel fusion is an atraumatic form of interbody fusion and can be done in rela- 


tively short operative time 

3. As in other methods of fusing of the spine, the results of the dowel fusion appear 
to be the most successful when fusion is done between the fifth lumbar vertebra and the 
sacrum. It is less successful when two levels are grafted. 

t. It is advisable, when using iliac bone, to insert bilateral dowel grafts. The series 
in which cortical grafts were used is too small for evaluation. 
5. To assure bone union, it is necessary to remove the vertebral-body end plates in 
the area of the graft in order that the dowel will be in contact with the cancellous bone 


of the vertebral bodies above and below the graft. 
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DISCUSSION 


Dr. Roperr J. Joris, Boston, Massacuusetts: Dr. Wiltberger is one of the pioneers in the field of 


tervertebra -hod fusion without posterio! fusion The subject is not entirely new to me lor I visited Dr 


Wiltberger over two vears ago and saw several of his convalescent patie nts. Some of these patients demon- 
strated the complications which he lists as possible disadvantages of the procedure. At that time I had the 
impression that this operation was a formidable pro¢ edure which had a dangerously high incidence of nerve- 
root damage. Last month, when I visited his clinic again, I learned that most of the complications I had 
seen were transient; that 89 per cent of the patients were working and that 70 per cent had returned to their 
former occupations. Dr. Wiltberger had not performed many dowel fusions up to two years ago; conse- 

| grafts and thirty-six iliac grafts. Therefore, 1 ques- 


tion whether conclusions concerning the relative merits of the two types of grafts are logical However, if 


quently, his follow-up report includes only ten cortica 


we wish to evaluate the results of intervertebral-body fusion alone, I know of no series of cases better and 
more caretul inalyzed 

If we wish to compare any body fusion with posterior fusion, we find that when any body fusion was 
performed at the two levels, fourth lumbar to first sacral, there was 20 per cent non-union This figure was re- 
duced to 6.1 per cent when only the fifth lumbar and the first sacral vertebrae were fused. Although the series 
is small. the percentage of non-union is greater than that in the series of posterior-graft fusions reported by 


SJosworth (17 > per cent for fusions of fourth lumbar to first sacral vertebra and 3.5 per cent for Tusions ol 


{ 
I 


s given In this report lead one to suppose 


ifth lumbar to first sacral vertebra). Therefore, the percentag 
that interbody fusion alone is ne better than posterior fusion 
In a comparison of bilateral dowel fusions with single dowel fusions, it was revealed that there was 


on 7.5 per cent (two patients) non-union among the twenty-six bilateral fusions and 20 per cent (four 


patients) among the single fusions. This may be considered a comparable series which, according to these 


results, suggests that the more bone inserted, the better the chance of fusion 
It is of interest in this connection that in the cases reported by Adkins, who used small fragments ol 


bone for interbody fusion, there was an exceedingly high percentage of non-union. It would seem, therefore 
that success of interbody fusion depends on enough bone being used to prevent a roc king motion and to pro- 
vide complete stability during the postoperative healing stage 

The author states that an appraisal of the unsatisfactory results of the procedure indicates a gradual 
teles oping ol iliac grafts. As a matter of fact both cortical-bone grafts (from the tibia) and ecancellous-bone 
grafts settled, but the cancellous-bone grafts settled more. Since all the unsatisfactory results were among 
patients in whom cancellous-bone grafts were used, he assumes that settling or “‘telescoping”’ is, in some way, 
issociated with the cancellous grafts but this is not proved 

Since the question of fusion following disc removal is still before us, it is pertinent to comment that 
Jarr. in 1947, observed from end-result studies that “‘at least 50 per cent ol the patients who have had 
ruptured discs removed without spine fusion suffer to some degree from weakness and back pain Assuming 
that a technique of fusion can be developed which will not cause undue increase of operative risk or prolonged 
postoperative convalescence, It appears logical that fusion should be done in practically all cases.’’ 

If Dr. Wiltberger obtained 87 per cent satisiactory results with interbody grafts, and others obtained 
satisfactory results with posterior grafts, and assuming that there is need for improvement of the procedure, 


would not a combination of procedures give us better results than either method used alone? From various 
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eports. we now that there are surgeons who are doing such combined procedures The beginner should be 


warned, however, that much experience should precede such a combined operatior 


Dr. I. S. McReynoups, Houston, TEx Dr. Wiltberger’s interesting paper presents » controversial 


yperative procedure 





My first experience interbody fusion was in 1953, when Dr. Cloward demonstrated his operative 
method on a patient of mine. Also, that same vear I first used plug cutters on an oscillating saw to remove 
the intervertebral dise and to prepare an iliac graft in a manner similar to the technique des ribed by Dr 


Wiltberger. All the operations I have done have been bilateral grafts which has definitely prolonged the 


yperative procedure After doing ten or eleven interbod fusions. I feel that the operation has not been 


| y 
successful in obtaining either solid bone fusion or a satisfactory relief of symptoms in a high enough per- 
entage ol patients 

Chis particular tvpe of operation requires great technical skill because it is a precision operation. Major 
omplications as a result of the operation are possible. This procedure is not to be classed as a simple operation 
ind cannot be carried out in a short period of time in all instances, nor can it be carried out by all qualified 
orthopaedic surgeons 

Although mv experience with the operation has been limited, it has been sufficient to convince me of its 
shortcomings. Interbod fusion cannot be regarded other than as a major operative proce lure There are 
fewer tech | difficulties u operative exposure In Cases Of spond lOlVSIS Or spond olisthesis, in which the 
entire posterior element is excised. I feel that to supplement an interbody fusion with a graft over the pos- 
terior element is an admission of the inadequecy of interbody fusion 


I em sure that Dr. Wiltberger’s experience nd ingenuit has enabled him to carry out this operation 


more efficient perhaps. than anvone else. Iam impressed with Dr. Wiltberger’s enthusiasm and his efforts 
to work out this problem, and I accept Dr. Wiltberger’s report of 87 per cent satisfactory results—a 
vrcentage far higher than mine. I believe, however, that it is difficult to obtain a solid fusion of the vertebral 
terspace nd certait solid fusion cannot be obtained in a short time. or Dr. Wiltberger’s patients would 
t require a back brace to be yvorn tor as long s eight months ter surger \I own low incidence ol 
proved fusion, and Adkins’ failure to demonstrate evidence of incorporation of the graft in all but pessibly 
) of his se ises are strong contrast with Dr. Wilthberger’s resuits cf 13 per cent non-unior 


| question whether Dr. Wiltberger has had #s mar solid fusions es he sincerely thinks he has. M 








reasol or uestioning his successful fusions is because most of the operations were pr rformed at the fourth 
1 fifth lumber interspaces, and the or roentgenographic projection ! e of accurately determining 
vhether or tt the graft is incorporated with the vertebr hodies is the tilted-tube anteroposterior pro- 
ection with the central r lirectly in the anteroposterior < of the interspace. If abserption of the dows 
rese be demonstrated on | this projectile If the centr r is not centered through the 
teroposterior s of the interspace, overlapping bone shadows may create a se impression of fusion 
From 1 studies of the procedure, I a1 reed to the opinion that Dr. Wiltberger’s technique does not solve 
wroblems of the diseased dise. Even with Dr. Wiltberger’s refinement in technique, the operation is still 
ilt to be univer epted and I urge that the procedure be approached with caution 
) 1) ( Vicks H ry 1 | one vertebr interbody fusions with hand 
y . O47. and ! he Str er ug itting trephine r the pas » and one-ha ears. I have 
lone this procedure o1 hen ren of the tervertebr lise Wes necesse! nd has always been 
) tl rins el f on type sterior sion. Vertebr nterbody fusion should not 
bye routine procedure 
The problem of spine Slo! Ss Dasien mechal il one Whet Ve ttempt inter fixation inh any 
r ) robie must occur or continued ic stress result i iilure of the internal fixation 
In the spine, inter fixation should immol e the segments in the anteroposterior plane and in the 
transverse plane. To do tl resistance to motion must be afforded in both ares in each plane Interbod,y 
ision, so obvious lesirable, must be considered feasible or we must postulate that no spine fracture car 
he his, of course, is not the e, and, therefore, interbody fusion must be possible. Disease processes 
produce such fusior Ho n surgery produce the same 
Wi in do this | I ntaining optimum compression stress between the bodies of the vertebrae trans- 
tted throug suitable gr tr terial in direct contact with the mee ous portion of the djacent bodies 
o secure this bone contact, an area of the subchondral plate must be removed on each body. Dr. Wiltberger 
is offering method b hich this n be accomplished. The fact that failure has occurred in some cases 
s because ¢ f sufficient adjunct intrinsic intert fixation to ow the consolidation 
t is possible that the addition of the interbody element in spine fusion is not necessarv when the dise 
s intact except in cases of extreme hypermobility and spondylolisthesis. If the dise is not intact, one element 
stability has been lost and intercorpor usion W restore this stabilit his should be done if it 1s 
surgi easible 
( y pa 
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Slipped Femoral Epiphysis with Severe Displacement 
\ CONSERVATIVE OPERATIVE TREATMENT 


BY CLARENCE H. HEYMAN, M.D., CHARLES H. HERNDON, M.D., CLEVELAND, 


OHIO, AND JOSEPH M. STRONG, M.D., ELYRIA, OHIO 


From the Service or ¢ ipple l Children, Elyria Memorial Hosjntal Elyria 


The treatment of slipped femoral epiphysis which is discussed in this article is con- 
fined to the advanced stages of progressive slipping in which there is consolidation with 
severe displacement and severely disabling limitation of motion. Open reduction through 
the epiphyseal plate or cuneiform osteotomy through the neck of the femur are com- 
monly considered necessary in these severe displacements for correction of the deformity 
and restoration of motion. While some surgeons report good results from the use of one or 
the other of these procedures, many others have had poor results because of aseptic 
necrosis and choose, instead, subtrochanteric osteotomy in order to obtain functional 
abduction and internal rotation 

Another, more conservative, operative treatment 1s proposed to those who may be 
dissatisfied with these procedures. This treatment, osteoplasty, is recommended after 
fourteen vears experience In its use and fol ow-up observations of patients treated by 
the method. Although anatomical reduction of a slipped epiphy sis is desirable, it is not 
necessary for the restoration of good function. Traumatic arthritis or osteo-arthritis may 
eventually deve lop because of malposition, but this is unlikely to occur before middle 
age. It is preferable, therefore, that an adolescent patient should be comparatively 
symptom-free during the intervening vears, rather than to subject him to a risk of im- 
mediate and permanent disability so early in life in order to obtain reduction. Should 
osteo-arthritis occur during later years, it can be dealt with then, and in the meanwhile 
the patient can have many years of comfort and practically normal activities. 

The first of these osteoplastic operations was done in 1935, resulting in an excellent 
restoration of motion and relief of symptoms However, the patient’s postoperative 
progress was not followed longer than one year because his family moved to another 
state and could not be traced. In 1942, another osteoplastic operation Was done. The 
patient was a boy, fifteen years old, who had a severe displacement of the hip with symp- 
toms of five months’ duration. The hip was painful, there was limitation of flexion and 
complete loss of abduction and internal rotation. On examination, cervical osteotomy 
or open reduction with insertion of a nail for fixation seemed to be the only satisfactory 
method of treatment. Preparations were made for this and an incision was made ac- 
cordingly. Even when the patient was under anaesthesia, little motion at the hip was 
possible, and there was found to be a severe downward and backward displacement of 
the femoral epiphysis with solid union in this position. The obstruction to motion was 
identified as a large bony prominence at the anterosuperior aspect of the neck of the 
femur at its junction with the displaced epiphysis, which was seen to impinge against 
the rim of the acetabulum. Instead of performing an osteotomy, this bony prominence 
was removed with an osteotome. The patient’s hip could then be moved freely in all 
ranges, except for some limitation of abduction. Postoperatively, no protection was used. 
\ctive exercises were prescribed at once, and the boy was up with crutches and bearing 
weight on the extremity within one week. He was soon bearing full weight on the limb 
and he retained most of the restored range of motion. Fourteen years later he continued 
to have no complaint or limitation of activities. He had no limp, 90 degrees of flexion, 


*Read at the Annual Meeting of The American Orthopaedic Association, Banff, Alberta, Canada, 
June 23, 1956 
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Figs. 1-C and 1-D: R. C. Roentgenograms made January 4, 1952, ten years after operation. Although a 


small ridge of bone was still present at the upper surface of the femoral neck, the patient had good range of 
motion in all directions. There are small cyst-like changes at the distal portion ol the femoral neck but the 
irticular surface is smooth and the joint appears normal. In 1956, fourteen years after treatment, the patient 
had no limp 90 degrees flexion, good abduction, and internai rotation beyond the neutral position 


‘igs 1-C’, and 


internal rotation to the neutral position, and good abduction (Figs. 1-A, 1-B, 
I-D 

In 1947, the osteoplastic procedure was used in a patient with long-standing bilateral 
slipped femoral epiphyses with displacement of the epiphysis and limitation of motion 
in both hips. The condition had existed for two years in the left hip and for one year 
in the right hip. The patient had great difficulty in walking and sitting because of stiffness 
Both lower extremities were in severe external rotation; there was only 20 


and pain 
Here one could 


degrees of flexion and there was loss of abduction and internal rotation 
operate upon one hip only and use the other hip as a control. 

Before proceeding with surgery, however, it was thought desirable to determine the 
effect of traction and bed rest. After four weeks of thirty pounds of skeletal traction 
through the distal portion of the left femur, there was no improvement In the range of 
motion in either hip and no change was seen in the roentgenograms Osteoplasty was 
then performed upon the left hip. An almost complete range of motion was obtained by 
prominence which had impinged against the rim of the acetabulum. 
sefore oper- 


removing the bon 
Postoperative early motion, exercises, and weight-bearing were prescribed 
ating upon the right hip, the patient was sent home with crutches to see if the restored 
good motion in the left hip would be retained. 

She returned to the hospital five months later for the operation upon the right hip. 
There had been no improvement in the right hip in the meanwhile, but there was an ex- 
cellent range of motion in the left hip. Osteoplasty was done in the right hip, resulting in 
prompt restoration ol good motion and relief of symptoms. When seen nine years later, 
the patient had no limp, no disability, and no complaint. Motion in both hips was normal 


except for slight limitation of internal rotation of the right hip (Figs. 2-A, 2-B, 2-C, 


and 2-D 

\s the femoral epiphysis becomes displaced downward and backward, and the neck 
of the femur rides upward and forward in relation to the epiphysis, the proximal portion 
of the femoral neck appears as an angular or rounded ridge of bone at the anterosuperior 
aspect. In severe displacement, this bony prominence presses against the rim of the 
acetabulum, obstructing abduction and internal rotation. Flexion is possible only with 
the extremity in external rotation. In severe displacements, flexion may also be greatly 
limited. The resulting disability is limp, limitation of motion, and deformity of the hip 
with the extremity in external rotation and adduction. The amount of shortening present 
in the limb depends upon the amount of upward riding of the neck of the femur. Adduc- 
tion and extension are rarely limited unless there are secondary degenerative articular 
changes. The direction in which the bony prominence faces, whether predominately 
anteriorly, superiorly, or anterosuperiorly, determines the planes or ares of motion most 
affected 

The osteoplastic operation consists in removing this angular or rounded prominence 


of bone at the neck of the femur where it adjoins the femoral head. The Smith-Petersen 


approach provides a good exposure. The joint capsule is incised longitudinally at the 
anterosuperior aspect of the neck of the femur and transversely at the rim of the aceta- 
bulum. The articular cartilage covering the head may not be readily identified because 
the epiphysis may be rotated far backward and downward. By adducting the hip and 


rotating it externally, the margin of the articular cartilage may be brought into view. 
This exposure is important because the articular cartilage should not be damaged. It is 
not important to try to identify the epiphyseal line. The hip is then moved through all 
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Roentge nogram made Ok tober 3, 1947, of R. D., a girl fourteen vears old. The patient had 
had complete disability of the left hip for two years and of the right hip for one year. Osteo- 
plastic procedure at the neck of the left femur was done on November 12, 1947, and at the 
neck of the right femur on May 26, 1948, with no attempt to reduce the severely displaced 
lemoral ¢ piphy ses 


R. D. Roentgenogram made April 2, 1954, six vears after the operation. The patient had no 
imp and no appreciable limitation of motion at either hip 





Fig. 2-D 


ys. Z2-( nd 2-D: R. D. Roentgenograms made April 2, 1954, six vears after the osteoplasty Note 
good joint space, the smooth articular surface. ind the normal trabeculation of the head and the 
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Fig. 3-A Fic. 3-B 


Fig. 3-A: Roentgenogram made December 1, 1955, of M. C., a girl thirteen vears old, who had had 
severe displacement of the femoral epiphysis with pain and limp for six months. The epiphysis was 
seen to be practically fused with the neck of the femur. The hip was in severe external rotation and it 
could not be rotated internally. Abduction was limited. Flexion in the externally rotated position was 
limited to 60 degrees 


Fig. 3-B: M. C. Roentgenogram made February 3, 1956, seven weeks after the osteoplastic pro- 
cedure performed on December 4, 1955. A sufficient amount of bone was removed to permit free mo- 
tion at the hip. The patient was in bed for one week after the operation, and was then encouraged in 
unrestricted activity. No attempt was made to reduce the displacement of the epiphysis. On May 4, 
1956, there was a slight limp but flexion and extension were normal, internal rotation wes well beyond 
the neutral position, and there was a moderate limitation of abduction 


its ranges of motion, noting where the bony ridge or prominence impinges against the 
rim of the acetabulum. The periosteum is incised in the long axis of the femoral neck 
and, transversely, a short distance at each end of this incision. The periosteum is not 
raised more than is sufficient to expose the surface of the bony prominence. The extent 
of the obstruction and where it occurs can then be clearly seen. By means of a curved 
osteotome, enough of this bone is removed to allow unrestricted motion of the hip in 
all directions. The roentgenograms in Figures 3-A and 3-B show clearly where the bony 
obstruction occurs and the appearance of the neck of the femur after it has been removed. 
One should not attempt to chisel off this protuberance in one large piece. It is a remodel- 
ing or plastic procedure; the bone must be removed a little at a time in layers in order 
to refashion the neck of the femur and to accommodate it to the rim of the acetabulum. 
The surface should be made slightly concave if this can be done without removing as 
much bone as would weaken the neck of the femur (Figs. 4-A, 4-B, 4-C, 4-D, and 4-E). 
Nothing is done to the rim of the acetabulum. One cannot always avoid tearing or fray- 
ing the elevated periosteum. If possible, the periosteum should be neatly sutured over the 
raw surface of the bone in order that the membrane may prevent regeneration of bone 
growth from the raw, uncovered bone surface 

Patients whose epiphyses are seen, roentgenographically, to be nearly fused require 
no postoperative protection other than a plaster boot with a crossbar behind the ankle 
or a plaster spica worn for about one week, so that the extremity will not lie in external 
rotation. Passive motion to the limit of comfortable tolerance and without irritation 
is carried out promptly, and active exercises are begun without delay. The patient is 
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Roentgenogram made October 8, 1953, of ¢ : yirl fourteen vears old, who had had severe 
displacement of the left femoral epiphysis with pain and limp for nine months 





Fig. 4-B Fic. 4-( 

Figs. 4-B and 4-C: C. T. Roentgenograms made October 8, 1954. The hip flexed in external 
rotation and there was complete loss of internal rotation. Abduction was limited. Osteoplastic pro- 
edure t the neck of the left femur was done October 14, 1953, without attempting to correct the 

hvseal dis} 


encouraged to be up and about with crutches and weight-bearing, and to discard crutches 
as soon as he feels he can do without them 

When preliminary roentgenograms show that the epiphysis is not yet fused and 
that still further displacement might occur, epiphyseodesis by means of a graft of can- 
cellous bone across the center of the epiphyseal plate is also done in order to induce 
prompt fusion. This takes little additional operative time. The bone which has been 
removed in order to obtain free motion of the hip may be used for the bone graft instead 
of obtaining graft material from the crest of the ilium. Although early postoperative 
active motion is prescribed, hips which have been subjected to this procedure must be 
protected from weight-bearing until good consolidation has taken place, as in epiphy- 
seodesis. The technique for epiphyseodesis has been described elsewhere ?. Figures 5-A 
to 5-D show the combined techniques of osteoplasty and epiphyseodesis 

By this combined operation, restoration of good motion, correction of deformity, and 


stimulation of prompt fusion can be accomplished in the same operative procedure 
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C. T. Roentgenogram made January 6 1956, two vears and three months after osteoplasty 
Note that the upper surlace ol the neck of the femur now 18 concave with no Impingement ol 
the rim of the acetabulum against the neck of the femur 





Fia. 4-E 


C. T. Roentgenogram made January 6, 1956. The operation resulted in an excellent joint 
rhe patient had 90 degrees of flexion, normal abduction, and internal rotation was practically 


normal. There was no appreciable limp 


without subjecting the patient to a secondary osteotomy with the attending postoperative 
fixation and confinement \lso, it appears that subtrochanteric osteotomy does not 
improve ability to flex the hip, when this is also a disabling factor, as the remodeling pro- 
cedure does. As a result of experience and knowledge gained by postoperative observa- 
tions, epiphyseodesis is now done frequently in conjunction with the osteoplastic pro- 
cedure at the neck of the femur when roentgenograms show that the epiphyseal plate 
is not yet obliterated and the epiphysis is not yet fused. Following this combined opera- 
tive procedure, patients progress rapidly in recovery from limp and in regaining relaxed 
painless motion 

We realize that the boundaries between the degrees of displacement and the stages 
of healing toward ultimate consolidation are not so sharply defined that one can say 
with certainty that in every instance the major cause of limitation of motion is a bony 
obstruction or misalignment. Nor can it be said with assurance that consolidation in a 
patient’s hip has progressed to a point when further displacement will not take place. 
It is also appreciated that pain and muscle spasm tend to disappeat in the course of 
time without treatment, and it is possible that a bony prominence obstructing motion 


in the hip might eventually become absorbed or otherwise adapt itself and result in no 
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Roentgenogram made May 1, 1953, ol JLs 1 girl thirteen vears old, who had had sever 
displacement of the right femoral epiphysis with pain, severe limp, and stiffness of the hip for 
one vear. Flexion was limited to 45 degrees in external rotation. No internal rotation was pos- 


sible, and there was limitation of abductior 





s. 5-B and 5-( J. S. Roentgenograms made May 1, 1953. The neck of the right femur is seen 


npinging against the rim of the acetabulun 


permanent serious loss Of motion Bearing these speculations in mind, a conscious effort 


> t 
has been made to select only those patients lor operation who presented so severe a mal- 
position of the epiphysis and disability that some kind of operative treatment was essen- 
tial. In doubtful cases, the decision to perform osteoplasty can be made after examination 
of the patient unde anaesthesia If good flexion, wide abduction, and good internal 
rotation are obtained by a reasonable amount of manual traction and stretching In abduc- 


tion and internal rotation, it is probable that the operation will not be necessary. Occa- 


sionally, position may be improved or reduction accomplished even though symptoms 


ot duration suggest that improvement is unlikely. Good motion may sometimes be 


ong 
obtained without altering the displace ment when the displace ment is not too severe 

In 1949, remodeling of the neck of the femur was done successfully by one of the 
authors in three of forty-one patients with slipped epiphysis. It was said then that if 
further experience with the procedure confirmed these three good results, an important 
conservative operation would be available for treating long-standing slipped femoral 


epiphysis with severe displacement and serious limitation of motion. Since that time, 
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5.1): J. & Roentgenog im made 
er 5 1954, eighteen months 
ilter the osteoplasti operation don on 
June 10, 1953. The bone at the neck of 
the femur which obstructed hip motion 


vas removed nd a portion of it was 
used as a cancellous-bone graft across 
the epiph seul plate The patient 
made a rapid recovery. She had no limp 
ind motion at the hip was norm 

except for a slight limitation of interna 


rotatior 


Fig. 5-k: J. S. Roentgenogram made 
November 5 1954 Restoration of 
motor the hip joint was excellent 
though no attempt was made to correct 
} ition o hye mor int « 


experience al d follow-up observations 


on many patients have confirmed Fic. 5-E 
these conclusions. Pain and _ stiffness 

caused by aseptic necrosis with articular cartilage degeneration is a counter-indication for 
the operation. Remodeling the neck of the femur could not improve motion with these 
conditions 


The authors | 


ave done twenty-one osteoplastic operations upon twenty patients, 
one bilaterally. In addition to these twenty-one operations, records and roentgenograms 
of seven more operations upon five patients have been submitted by other orthopaedic 
surgeons. Altogether, there have been twenty-eight operations upon twenty-five patients. 

The ages of the patients ranged from twelve years to sixteen years, with the one 
exception of a patient with hypogonadism who was twenty-one years old. In all the pa- 
tients, displacement of the epiphysis was severe and the duration of symptoms varied 
from four months to two vears. Duration of symptoms, however, is an unreliable factor 
in estimating accurately how long the displacement has existed and the amount of sta- 
bility or consolidation there is present in the hip joint. The limitation of motion, the short- 
ening, and the amount of pain varied in the twenty-five patients. In all patients the hip 
Was in a position of external rotation with limitation of internal rotation and abduction. 
In some of the patients flexion of the hip Was present to 90) degrees, but only in the exter- 
nally rotated position; in others, flexion was greatly limited. 

Fourteen patients were operated upon two years ago, or longer. The average length 
of follow-up was six years. The longest follow-up was fourteen years. This group may 
be considered to represent long-term results of the procedure. Seven patients have 
been operated upon during the last two years. Although these patients have had good 


results and recent patients are doing well, it is too early to include these results in our 
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series. Besides the patients under our personal care, good results were reported following 
the seven operations performed by other surgeons. A true end result cannot really be 
known before middle age, for it cannot be determined before then if the hips treated by 
this conservative operative method will stand up under the stresses and strains of years 
of physically active life. 

It cannot be expected that limp will be completely overcome, nor that motion will 
return to normal in all ranges. The coxa vara and the shortening of the extremity caused 
by displacement which has not been reduced will still remain. For a good result, however, 
there will be no pain, the patient will walk with the knee directed straight forward, the 
residual limp will be slight and inconspicuous, and the amount of limitation of motion 

will not be disabling nor interfere 
with normal activities. This has been 
the result in all cases coming under 
en the observation of the authors and 
in the cases reported in personal com- 
munications from several other sur- 
geons. In some patients, there was no 
limp or appreciable limitation of mo- 
tion. There has been no evidence ot 
aseptic necrosis, or clinical or roent- 
genographic e) idence of osteo-arthritis 
We have had no occasion to explore 
any of these hip joints postoperatively 
and it can only be surmised that the 
raw surface of cancellous bone re- 
maining after the removal of the ob- 
struction becomes covered with a 
fibrocartilage-like, smooth-surfaced 
tissue which is not irritating. 
It was not until we had found 


for ourselves that patients do well 





after this treatment and that cervical 


Reproduction of Figure 337, page 382, from Orthopd- osteotomy or open reduction are not 
he Operationslehre by Vulpius and Stoffel, published in ; 
1913. The bone above the curved dotted line is the portion 
bone which is removed to relieve the obstruction to function, that we learned that Whit- 
motion at the rim ot the acetabulum 


necessary for restoration ot good 


man performed this operation in one 
of eleven cases of adolescent coxa 
vara which he reported in 1909. The patient was a girl, fifteen years old, whose “ disabil- 
ity was complete”. ‘On opening the joint’”’, reported Whitman, ‘“‘the head of the femur 
was found to be displaced slightly downward and backward, exposing the sharp angular 
border of the neck. As the fragments were firmly adherent, the projection was removed 
and the wound was closed.’’ When the patient was seen several months later, function 
Was pertect with the exception Of some limitation of flexion. Whitman did not mention 
this procedure again in his later writings. 

Although a thorough search of the literature has not been made, the one case re- 
ported by Whitman and a brief paragraph in Orthopidische Operationslehre by Vulpius 
and Stéffel, published in 1913, are the only references to this operation known to us. 
lhe reference to this procedure by Vulpius and Stéffel is noteworthy since it was illustrated 
by a drawing depicting the convexity of the neck of the femur and the bony prominence 
which we remove (Fig. 6 

Key, in 1926, referred to the procedure of chiseling away the projecting upper and 
anterior border of the end of the neck of the femur in slipped epiphysis. When one con- 
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siders the history of Key’s Case No. 17 and onset of the disability, together with the 
description of the findings at operation and the operative procedure employed, the poor 
result in this single case did not jJustily his conclusion that ‘‘in these cases it is not pos- 


sible to get even an approximately normal joint”’ 


CONCLUSIONS 


It has been our experience in twenty-one Cases, and hence it is our belief, that the 
comparatively simple and conservative operation to remove the bony obstruction to 
motion against the rim of the acetabulum is efficacious in the treatment of slipped epiphy- 
sis with severe displacement. Restoration of good motion and function, correction of 
deformity, and relief from pain is accomplished without the necessity of cervical osteotomy 
or wedge resection and with little residual limp. This procedure has an Important place 


in the treatment of selected patients with severe slipping of the upper femoral epiphysis 
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DISCUSSION 


Dr. Beckerr Howortu, STaMrorb, CoNNEcTICUT: Open reduction or wedge osteotomy of the femoral 
neck has been performed many times and by many surgeons since it was first advocated by Whitman in 
1909. There have been some good results. However, it is now generally agreed that the risk of aseptic necrosis 
ind of a poor result following these procedures is too great to justify their use, except possibly under very 
restricted circumstances. Subtrochanteric osteotomy for indirect correction of the deformity has been less 
commonly used and presents certain technical difficulties, but it has been found safer in that it is much less 
likely to be followed by aseptic necrosis of the femoral head. The fact that a slipped epiphysis does heal 
spontaneously, often without marked deformity, pain, disability, or aseptic necrosis, is now more commonly 
unde rstood and recognized 

Dr. Hevman. Dr. Herndon, and Dr. Strong have been seeking a simple, sale operative procedure for 
correcting deformity and for improving motion ind function of the badly slipped epiphysis which cannot be 
reduced by gentle m anipul ition They have presented a well reasoned and well documented report of twenty- 
one hips treated by removal of the bony prominence of the projecting margin of the neck, with an adequate 
preliminary follow-up and analysis. Accordingly, although I have not used the method or had the privilege 
of seeing the operation or the patients, I can only commend the report and agree substantially with their 
statements. I would suggest, however, a more detailed and exact analysis of the clinical and roentgeno- 
gr iphical findings before operation and at the last examination, and urge them to pursue their plan to 
continue the procedure and the study. We also have reported the tendency toward spontaneous rounding 
off of this bony prominence, and would reserve the operation [or the more severe deformities, especially the 


downward rather than the posterior slip 


Dr. Ropert J. Joptix, Boston, Massacuusetts: I wish to congratulate Dr. Heyman for striving to 
simplify the treatment of slipped femoral epiphysis which affects adolescent children. To fully correct a 
slipped capital femoral epiphysis is a most difficult surgical procedure 

Dr. Heyman suggests a procedure for increasing the range of motion in abduction and flexion in a 


deformed hip joint However, he admits that he leaves incongruous surtaces and a coxa vara deformity 


These ultimately lead to osteo-arthritis which will probably require some type of hip reconstruction or a 
hip fusion later on in life 

I find it difficult to commend a procedure which leads inevitably to deterioration. 

At our meeting in Quebec with The Canadian Orthopaedic Association and The British Orthopaedic 
Association in 1948, we showed roentgenograms (Fig. 21 in a former publication ©) of a boy, thirteen years 
, 


old, who had a slipped capital femoral epiphysis with a projection similar to those which Dr. Heyman has 


Continued on page 407) 
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Surgical Repair of a Torn Tibial Collateral Ligament of 


the Knee by Means of the Semitendinosus Tendon 
(Bosworth Procedure) 
Report OF TWenty-E1GgutT CAsEs 


BY CAPTAIN RICHARD L. FENTON, Medical Corps, United States Army Reserve 


From the Orthopaedic Section, United States Army Hospital, Fort Braga, North Carolina 


In 1952, Bosworth described a procedure for repairing a torn tibial collateral ligament 
by rerouting the semitendinosus tendon to replace the torn ligament in both position and 
funetion. Earlier Phillips (1914) and McMurray (1919) had developed a similar procedure 
in which the gracilis or sartorius tendon was used The latter operation was reviewed by 
MeConville in 1950. The procedure described by Bosworth is physiological, for the mate- 
rial used is an available, viable, strong tendon which is not completely devoid of its blood 
supply. In other surgical procedures for repairing torn ligaments, fascia or tendon material, 
removed partially or completely from its normal position, is used to “suture”? the femur 
to the tibia 

Normally the distal end of the semitendinosus tendon is inserted, along with the tibial 
collateral ligament, into the tibia. Merely by the formation of a bone flap in the medial 
femoral condyle and by the insertion of the tendon behind this flap, the torn ligament can 
be replaced both anatomically and functionally. 

While stationed at Fort Bragg, North Carolina, an airborne troop center, the author 
encountered an unusually large series of severe knee injuries over a two-year period. Most 
of these injuries responded to the usual conservative treatment consisting in immobilization 
in a plaster-of-Paris cast—for three weeks in less severe cases and for five to eight weeks 
in those in which gross instability was present. If the patient did not respond to this 
regimen or if he had severe prolonged instability, surgery Was performed Five patients 


vith early, complete ligamentous rupture were also subjected to surgery 


INDICATIONS 


lhe primary prerequisite for the use of the Bosworth procedure is, of course, lateral 
instability of the knee due to a lax or torn tibial collateral ligament. In most patients with 
this injury there are also varying degrees of anteroposterior instability and signs or symp- 
toms oO! a pathological condition in the medial meniscus 

In cases of fresh severe injury with complete tear of the ligament, it is our practice 
to consider surgery early. At surgery both repair of the ligament, if possible, and rerouting 
of the tendon is performed. It has been found that the severe reactions which develop 
immediately after the injury — swelling, hemorrhage, and friability of the tissue 


makes the procedure more difficult. 


PREOPERATIVE CARE 


It is felt that a good functioning quadriceps femoris is essential to success. Therefore, 
before surgery, an intensive course of physiotherapy is given, first, to build up quadriceps 
power and, second, to restore full motion if full motion is lacking. Preferably, before 
surgery is undertaken, the patient should be able to lift twenty to twenty-five pounds to 


a position of full extension ten consecutive times. The only exception is patients with 
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fresh complete tears for whom quadriceps setting exercises are emphasized from the out- 
set. If prolonged immobilization has preceded surgery, the patient is also given whirlpool 
therapy to improve the condition of the skin and the local circulation. 








OPERATIVE PROCEDURE 






Under tourniquet control, an oblique incision, four to five inches long, is made over 
the medial aspect of the knee. The incision is begun at the tibial plateau, one inch medial 
to the border of the patellar tendon, and is extended proximally to pass midway between 








the anterior and posterior limits of the femoral condyle (Fig. 1). 
Because of the extremely high incidence of injury to the medial meniscus in these 
patients, it is strongly urged that the joint be explored. This is done through a vertical 







Capsu te Incision 





Fig. 2 





I 1G. | 
Fig. 1: Incision used in the Bosworth repair of a torn tibial collateral ligament (seen from the medial 
aspect of the knee 
Fig. 2: This line drawing shows the capsular incision made following retraction of the skin edges. A 
second capsular incision may be made posterior to the ligament if it is desired 











incision in the capsule and synovial membrane at the distal end of the wound (Fig. 2), 






After the joint has been examined, the medial meniscus is removed, if necessary, and the 






openings in the synovial membrane and capsule are closed in layers 
With the knee fully extended, a posterior flap is constructed, a gap being left so that 






a finger may be inserted to explore the posteromedial structures. Two tendons will be 
the gracilis, may be identified by the fact that it has muscle fibers 







palpated. The first, 
extending as far distally as the medial femoral condyle. The second, and more posterior, 
tendon is that of the semitendinosus, which has no visible fibers at this level. Either tendon 
can be used, although the author prefers the semitendinosus. The tendon to be used is 
mobilized proximally and distally, care being taken to avoid damage to the saphenous 
nerve proximally and to the tendon attachment at the pes anserinus distally. The author 
feels that the success of the operation is directly proportional to the tightness of the trans- 
ferred tendon and that, therefore, care should be taken not to free the tendon too exten- 












sively. 

By means of a scalpel, a wedge is cut in the soft tissues over the medial aspect of the 
femoral condyle. This wedge is made with its apex directed anteriorly, the point of the 
apex being placed within one-half to one-quarter of an inch of the anterior border of the 
femoral condyle. The base of the wedge is posterior and lies midway between the anterior 
and posterior limits of the condyle at the point of insertion of the tibial collateral ligament, 








The base is not cut (Fig. 3). 
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By means of a sharp osteotome one and one-half inches wide, a similar wedge is cut 
This wedge follows the lines of the wedge in the soft tissues, and its base, 


inh the hone 
The triangle of bone thus formed 


which is one to one and a half inches long, is left intact. 
‘arefully elevated in order to expose the bed of raw cancellous bone below. All loose 
re removed. With a medium (one-quarter inch) gouge, grooves are made 
at either end of the base of the bone flap, extending down into the raw bone (Fig. 3). 

Two fine holes are drilled into the raw bed on either side of the apex of the bone flap, and 
two more shina are drilled into the bone flap itself. No. 9 stainless-steel wire sutures are 
then passed through the holes in the raw cancellous bone. The tendon is passed behind 
the sartorius and forced over and behind the bone flap. If the procedure has been done 
correctly, this step will be difficult. If this step is easy to do, it means either that the tendon 


Is ¢ 


cancellous chips a 


SuTruRep CAPSULE INCISION 


BONE FLAP 
DRitt HOLES 


SARTORIV! 


\ 
SEnITENDINOSUS 


SEMITENDINOSUS 


Fic. 3 Fia. 4 
Fig. 3 This illustration shows the triangular bone flap with ua groove at either side of its base. The anatomy 
the muscles is also shown 
Fig. 4: The semitendinosus tendon has been placed behind the bone flap and the latter has been resutured 


its original position 


has been freed too extensively or that the bone flap has been placed too far posteriorly. 
When the tendon is in place behind the bone flap, it should lie in the two grooves on either 
side of the base, allowing the flap to be forced back into its bed. The wire sutures are passed 
through the two holes in the flap, the flap itself being held firmly against its bed by the 
operator’s left thumb. An assistant then ties the two sutures together, and the tendon 
and bone wedge are thus secured in place (Fig. 4). The soft-tissue flap is replaced and fixed 
with interrupted No. 1 or No. 2 chromic catgut sutures. At the two angles of the base of 
the triangle, the sutures are passed through the tendon, which is thus fixed even more 
firmly in its new position. The wound is then closed in layers. 

\ plaster-of-Paris cast is applied from the toes to the groin with the knee in full 
extension. Care is taken that no flexion is allowed at any time after the tendon has been 
placed in its new position. The tourniquet is released. 

POSTOPERATIVE CARE 

\fter the operation the limb is elevated and the usual postoperative measures are 
carried out. Quadriceps setting exercises are begun as soon as the patient is able to coop- 
erate. These exercises are done hourly during the waking hours. If the plaster must be 
split because of swelling despite elevation and sympathetic-nerve biocks, care must be 
taken that no flexion occurs at the knee joint. 

On the tenth day after operation the sutures are removed and a toe-to-groin plaster 
east with a walking heel is applied. Once again flexion at the knee is carefully avoided. 
When the plaster is dry, full weight-bearing is encouraged. 
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Immobilization is maintained for three to five weeks postoperatively. As we gained 
experience with the procedure, we tended to continue the immobilization for the full five 
weeks, since it did not seem to delay the return of motion and it did guarantee more 
secure healing 

\fter removal of the plaster-of-Paris cast and mobilization of the knee, emphasis is 
placed upon progressive resistance exercises and the maintenance of full extension. We 
feel that the patient should be able to lift at least twenty-five pounds to a position of full 


extension ten consecutive times. Flexion to at least 90 degrees should be obtained by 


three months after operation 

It is hoped that following this type of surgical repair the tendon will maintain its 
strength and will not stretch, as tendons often do following tenodesis. Until follow-up 
has been sufficiently long to ascertain whether or not such stretching will occur, however, 
it might be wise if the patient were requested to avoid strenuous activity for at least a 
vear or a year and a half. In the author’s series many patients did resume strenuous activ- 
itv less than a year after surgery, but, as yet, no apparent ill effect has been noted. 

RESULTS 


Che results were rated according to the following criteria: 
Excellent: To be included in this group the patient must have a stable knee and his 
range of motion must be from 180 degrees of extension to at least 80 degrees of flexion 
100 degrees of active motion trom a position of full extension). He should be able to lift 
at least twenty pounds to a position of full extension ten consecutive times. Functionally 
the patient must be able to return to his former duties, which often include sports, full 
field duty, and even parachute jumping. 

Good: To be included in this group the patient must have a joint which is stable when 
fully extended. His range of motion must be from 180 degrees of extension to at least 100 
degrees of flexion (80 degrees of active flexion from a position of full extension). The soldier 
should be able to return to duty, although he may have some disability which will prohibit 
long marching, parachute jumping, or contact sports. In three instances in the author's 
series a patient with a good result was discharged from the Army because his enlistment 
period was up, not because of any disability. 

Poor: This group includes those patients in whom stability is not obtained. In one 
case in the author’s series instability was severe enough to require separation from service 
and in another the patient was able to do only sedentary work. 

’ In the author’s series there were twenty-eight patients upon whom surgery was 
For eight of these patients follow-up was not available, seven having been 


performed 
operated upon less than one month before the time of writing and one having been trans- 
ferred to another post shortly after the plaster was removed. This left twenty patients for 
whom there were good follow-up records. Of these, there were eight in whom the results 
qualified as excellent (40 per cent). This group included four parachute jumpers, one 
motoreycle military policeman, and three infantrymen. In ten of the other patients the 
results were classified as good and in two they were classified as poor. 

One of the two patients with a poor result had suffered a complete dislocation of the 
knee. He had previously been immobilized for two months and had been left with a grossly 


unstable knee. The Bosworth procedure was performed to replace the tibial collateral 


ligament and two weeks later an Edwards procedure was done to replace the fibular col- 
After surgery the knee was reasonably stable when fully extended and 


lateral ligament 
the condition was improved. When the knee was even slightly flexed, however, it gave 


way, which meant that the patient had to walk stiff-legged. He was released from service 


as permanently disabled for duty. 
The second patient with a poor result had got out of bed on the eighth postoperative 


day, at which time his plaster was off in order that the sutures might be removed. He had 
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walked to the lavatory and while doing so had felt a snap; the leg had given way and he 
had fallen. After several more weeks of immobilization, complete lateral instability was 
still present, but he had refused re-exploration. At the time of writing he was still in 
the service on limited duty. 

One of the patients with a result that was rated good was an officer with advanced 
posttraumatic arthritis in both knees. He was greatly benefited by surgery, but since 
his job required strenuous activity and his future in the Army was limited, he chose 
retirement 

Five of the patients were operated upon less than one month after injury, the earliest 
operation being done three days after injury. Of these patients three had excellent results 
and two had good results. In four patients surgery was performed one to six months after 
the original trauma. In three of these patients the result was excellent and in one it was 
good. Five men were operated upon six to twelve months after the initial accident. The 
two patients with poor results were in this group. Two of the others in this group had 
good results and only one had an excellent result. Six of the patients received surgery 
more than one year after injury, the longest period to elapse between injury and repair 
being ten years In this group one result was considered excellent and five were considered 
good 

On the basis of these findings it would seem that the results in patients treated early 


are somewhat superior to those in patients treated later 
DISCUSSION 


In the author’s series the Bosworth procedure was given a severe test. A soldier’s 
routine life is a strenuous one and the fact that sixteen of twenty patients returned to 
duty, eight of them to unlimited duty, speaks well for the operation. Three other patients 
were also fit for duty but were separated from service because their enlistment had expired. 

The only changes made in the technique as described by Bosworth were: (1) grooves 
were made on either side of the bone flap in order that the flap would fit better and bulge 
less when the tendon was in place and (2) the postoperative period of immobilization 
was increased from three to five weeks and a plaster-of-Paris cast was used. It should be 
re-emphasized that the tendon must be made sufficiently tight so that its placement be- 
hind the bone flap is difficult. It is also important that the base of the bone flap be in line 
with the femoral attachment of the tibial collateral ligament 

In one instance in the author’s series the bone flap split off completely. The problem 
that resulted was overcome by inserting the tendon itself into the raw bone bed, wire 
sutures being driven through the bone and tendon. The broken flap was then placed over 


the tendon in the raw bed and was reinforced with the soft-tissue flap in the usual manner. 
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Long-Term Results in the Bucket-Handle Acetabuloplasty Hf 
RY I. WILLIAM NACHLAS, M.D., BALTIMORE, MARYLAND 


(bout twenty-five years ago there were in use a number of surgical procedures which 
were designed to produce a bone platform or shelf in order to stabilize a congenitally dis- 
located hip. There were some favorable reports concerning these procedures, but all too 
frequently the results were not satisfactory. 

In several of the operations the shelf 
consisted of a bone projection extending 
laterally from the side of the ilium. This 
projection did not always maintain its initial 
length, being frequently resorbed until only 
a useless nubbin of bone remained. When 
it did retain adequate length, it often was so 
narrow that its supportive value was largely 
limited to one plane—as a result of which it 
did not prevent riding up of the unstable 
femoral head either anteriorly oO! posteriorly. 
Furthermore. the flat ledge or ‘‘terraced”’ 
roof of this tvpe of projection did not con- 
stitute a satisfactory cap for the spherical 
femoral head. It became obvious that the 
objective of treatment should be a socket 
which is contoured to fit the femoral head 
and which has sufficient depth to house it 
securely 

\ procedure, the bucket-handle acetabu- 
loplasty, was developed in an attempt to meet 
these requirements. In essence this plastic 
surgical procedure was designed to convert 
the deformed acetabulum into a hemispheri- 
cal socket with adequate depth. The details 
of the operation have been enumerated in 


the original article ', but a brief review of the 





principles and procedure is in order 


From geometry we learn that a hemi- Fic. 1 
. "1G. 
sphere can be projected by swinging a half cir- os 
an, . a rhis drawing shows the hip after the rim of the 
cle on its ends through an are of 180 degrees. upper portion of the acetabulum has been swung 


This concept can be applied to the acetabu- 0“ like a “bucket handle” 


lum. If the rim of the upper half of the ace- 

tabulum is cut free except at its anterior and posterior ends, a half circle of bone can be 
swung out like the handle of a bucket (Fig. 1). The gap that is left can be filled by a graft 
from the iliac crest. Since the circulation of the live bone in this area is good, it may be 
expected that there will be adequate callus to heal the operative fracture. 

At operation, the femoral head is placed deep in the acetabulum, where it is held by 
means of abduction of the limb. The rim of the acetabulum is then osteotomized and is 
swung out as far as indicated, following which a bone graft is placed in the gap. A plaster- 
of-Paris spica, applied with the limb in abduction, is used for immobilizing during the 


*Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, Illinois, 
January 31, 1956 
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healing period. The femoral head serves as a mold for the newly formed callus. Properly 
done, this operation should yield a hemispherical socket. 

There is one important preliminary requirement. Since the operation is a reconstruc- 
tion of the acetabulum, the femoral head must first be brought down to the level of the 
acetabular socket. This may require the earlier use of traction or even the performance 
of a relaxing operation. If this prerequisite is met, the operation is suitable not only for 
congenital dislocation of the hip but also for other types of chronic dislocation. The 
conditions of the group of patients upon whom this procedure was originally used included 
poliomyelitic dislocation, ‘‘ wandering acetabulum’’, and congenital dislocation. 

The practical value of this operation on a short-term basis has been reported previ- 
ously '. The early results were good and it was particularly gratifying to find that it had 
been possible to maintain stability even in patients in whom earlier shelf operations had 
failed. The conditions in the author’s series were not easy to treat, particularly since 
the patients were relatively old. It was encouraging to find that after a few years the hips 
had remained stable. Nevertheless, the question was raised, ‘‘ How will these hips hold 
up in the long run?”’ Since intra-articular fractures had been made, it was also asked, 
“Will useful mobility be retained?”’ 

To answer these questions the patients were re-examined and the long-term results 
were determined. To avoid personal bias, the findings of other qualified orthopaedists 
were studied—except in the two cases in which only the author’s findings were available 

The bucket-handle acetabuloplasty was performed upon nine patients prior to 
World War II. The youngest of these patients was four years old and the oldest was 


twenty-five 


The first patient operated upon was a fourteen-year-old boy with paralytic dislocation of the hip 
following poliomyelitis. He had had three previous surgical procedures, including a shelf operation, but none 
of these procedures had been successful. In December 1934, an acetabuloplasty was performed. The patient 
was last examined in April 1955, when he was thirty-five vears old. His hip was found to be stable, there were 
no symptoms and there was a normal range of passive motion toentgenograms showed an Imperiect ace- 
tabulum which was high and displaced laterally, but which covered three-quarters of the femoral head with 


i solid roof (Figs. 2-A and 2-B 


rhe second patient was a six-vear-old girl with congenital dislocation of the hip. Two attempts at 
closed reduction had been made pre viously without success. The acetabuloplasty was performed in 1934 
At the time of her last examination in December 1954, she was twenty-six vears old and had been followed 
for twenty vears. She was able to participate in all normal activities and was conscious of her hip only after 
considerable activity (such as is involved in a day’s shopping tour); at such times she limped slightly. Exami- 
nation revealed that there was a shortening of one inch but that the hip was stable and the range of motion 
was normal, being fully as good as that on the unaffected side. The findings of the Trendelenburg test were 
normal, unless she rested her weight on the affected limb for more than a minute or two, following which the 
findings slowly became positive The roentgenograms showed that the acetabulum was somewhat high, 
but that it covered the femoral head with a well rounded surface (Figs. 3- A and 3-B). There was narrowing 


of the articular cartilage space and some increased density of the acetabular area 


Che third patient was a twenty-five-vear old woman with a painful right hip which “gave way”’ on 
weight-bearing. Because she had a wandering acetabulum and a deformed femoral head and neck, the diag- 
nosis was probable congenital dislocation. In the light of our present knowledge it is felt that the condition 
may actually have been dysplasia of the hip. Acetabuloplasty was performed in 1935, and the results were 
evaluated in 1955 (at which time she admitted she was forty-seven). On the later occasion there was evidence 
of generalized polyarticular rheumatoid arthritis (with psoriasis) which was said to have been active for 
fourteen vears. She had full use of her right hip, although she had some pain and limped slightly. The exami- 
nation revealed advanced polyarticular rheumatoid arthritis. She limped mildly in spite of the fact that her 
hip was stable and could not be moved out of position by manipulation. The limb on the affected side was 
one inch short and could not be rotated internally beyond the neutral position Movements of the hip were 
excellent except for internal rotation. Roentgenograms revealed that the coverage of the femoral head was 
adequate ind that the contour of the acetabular roof was good they also revealed that there were « hange s 
in the joint space and adjacent bones which were indicative of osteo-arthritis. The deformity of the head 
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Fic. 2-A Fic, 2-B 


Fig. 2-A: Roentgenogram, made before the acetabuloplasty, of a patient with paralytic dislocation 
of the hip. 


Fig. 2-B: Roentgenogram made twenty-one years after the acetabuloplasty 


ind neck which had been previously found was still present. Since the range of external rotation was greater 
than normal (Figs. 4-A and 4-B), it was felt that the limitation of internal rotation was probably caused 
by the torsional changes at the upper end of the femur rather than by any defect in the acetabulum. 


Our records indicate that, prior to World War II, acetabuloplasty was performed 
upon six additional patients. Only four of these patients could be traced, however. One 
of the missing patients, aged twenty-two, had had a poliomyelitic condition, while the 








Fic. 3-A Fic. 3-B 


Fig. 3-A: Roentgenogram, made before the acetabuloplasty, of a patient with congenital dislocation 
of the hip 


Fig. 3-B: Roentgenogram made twenty years after the operation 
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other, aged five, had had congenital dislocation of the hip. Three of the four patients 
who could be traced had had congenital dislocation of the hip; these patients were five, 
four, and seven years old at the time of operation in 1937, 1938, and 1942, respectively. 
The fourth patient who could be traced had had a poliomyelitic condition and had been 
operated upon in 1938, when nine years of age. The findings obtained by recent examina- 
tions of these patients are listed in Table I. 


SUMMARY OF FINDINGS 

1. Hip stability was maintained in every case. 

2. Pain was negligible except in the patient with generalized rheumatoid arthritis. 
Three other patients reported some pain, but said that the discomfort occurred only after 
excessive activity and then was only mild. 





Fig. 4-A Fic. 4-B 
Fig. 4-A: Roentgenogram, made before the acetabuloplasty, of a patient with dysplasia of the hip 
Fig. 4-B: Roentgenogram made twenty years after the operation. 
3. In every instance the range of motion was good. In the one patient with some 
restriction of internal rotation, there was a better-than-normal range of external rotation 

{. Limp was found in three patients. Two of these patients reported that the limp 
was slight and appeared only after excessive activity, while the third indicated that the 
degree of limp varied with the degree of activity of her rheumatoid arthritis. When one 
of the two patients with mild limp stood on her affected limb more than a minute, the 
findings of the Trendelenburg test became positive. 

5. Shortening of the affected limb was found in practically every patient, and in 
three patients it was as much as one inch. The relatively high position of the acetabulum, 
as shown in the roentgenograms, is probably the explanation of this shortening. 

6. The roentgenograms showed that in all the patients the femoral head was in the 
socket. They also showed, however, that the normal anatomical pattern of the acetabulum 
had usually not been restored. Most of the acetabula were higher than those on the unaf- 
fected side, and in several patients there was slightly less than normal coverage of the 
head, as shown by osseous acetabular shadows (we did not make arthrograms to deter- 
mine if cartilaginous extensions existed.) Obliquity of the weight-bearing segment was 
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noted in three of the sockets, but the curves of these segments were smooth. One acetab- 
ulum showed apparent lateral lipping with osteo-arthritic texture in the bone and narrow- 
ing of the cartilage covering (the appearance of this acetabulum would lead one to expect 
limited abduction, but this was not found on clinical examination). Varying degrees of 
excessive torsion of the femoral neck and head were noted in three of the roentgenograms, 
and in two some distortion of the femoral head was seen. It is noteworthy that the appear- 
ances of the hips in the roentgenograms did not indicate the excellent function which 


had been obtained 


EVALUATION 


Since satisfactory correction can often be obtained by simple closed reduction if the 
patient is very young, none of the patients in this series was subjected to the acetabulo- 
plasty in infancy. The youngest patient was four years of age; this patient had previously 
had two closed reductions, but the hip had not remained reduced. The other patients were 
five years of age or older. In two of them, earlier open reductions had been done but had 
failed. By the time the patients were subjected to the acetabuloplasty, they were already 
old enough to have adverse secondary changes. 

\nother factor that is worthy of consideration in the evaluation of the operative 
results is the age of the patient at the time of the last examination. The age at which 
obvious degenerative changes usually first develop in the normal individual is consid- 
ered to be forty. In the author’s series only one patient was over forty (the forty-seven- 
year-old woman) and the next oldest was thirty-five at the time of his last examination. 
Neither of these patients showed clinical evidence of osteo-arthritis, although the roent- 
genograms of the older patient did show changes indicative of this condition. Another 
report, possibly twenty years later, should be made to show the effects of the “degenerative 
era “ce 

Bearing these points in mind, one must conclude that the bucket-handle acetabulo- 
plasty has been helpful in producing fairly stable joints in hips that were problems. Al- 
though the roentgenograms did not reveal normal bone contours, and although there 
were shortenings of the limb of up to one inch, the patients, after fourteen to twenty-one 


years, had almost painless and well functioning hips. 


SUMMARY 


On the basis of these observations, it appears that in patients with chronic hip dis- 
location due to an inadequate acetabulum, a satisfactory socket can be made by a simple 
reconstructive operation. Provided that the femoral head has been brought down to the 
level of the socket, stability of the hip can be obtained, even in patients in whom other 
standard procedures have failed. In this series the limb shortening was not always over- 
come but a well functioning joint without appreciable loss of motion or significant pain 


was achieved in every case 


1. Nacuias, I. W.: Acetabuloplasty for Dislocation of the Hip. Southern Med. J., 32: 565-571, 1939. 
DISCUSSION 

Dr. ALLEN F. VosHe.i, Bavtimore, MARYLAND: Any attempt to develop a better method of stabilizing 
hips with unreduced dislocation, or any similar condition, by producing a satisfactory support is worthy of 
serious consideration. Dr. Nachlas has presented a few long-term results obtained by a variation of the 
osteotomy of the superior surface of the acetabulum. I believe he should be commended on his willingness to 
wait for twenty years before evaluating and reporting his results. He is still young, and, therefore, may be 
able, ten or twenty years from now, to report the real results. 

It is difficult to draw any final conclusions from this report, for the series was small and, therefore, an 
analysis of all possible eventualities cannot be made. Furthermore, I do not know whether the procedure 
has been tried by others and, in the long run, it is the combined experience of many surgeons which estab- 
lishes the value of an operation for universal use. Nevertheless, the proof of the pudding is in the eating and 
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certainly, as Dr. Nachlas has pointed out, few of his patients had any pain following the operation and all 
had stable hips. Limp was minimal, indicating that better function, if nothing else, was obtained and that 
the patients were more comfortable 

It would seem to me that it would be difficult to fix a bone graft between the acetabulum and its sepa- 
rated rim in such a manner that it would remain stable until new-bone formation occurs. I would wonder, 
therefore, whether it might not be safer and easier to try to form more of a shelf. I think that it might have 
he lp d in evaluating the results obtained in this series if lipo dal injections or stereoscople roentgenograms 


had been made in order to determine whether the curved shelves remained in the desired positions 


Dr. Arvin J. INGRAM, Memputis, TENNESSEE: Before attempting to evaluate this specific technique 
for the correction of non-traumatic dislocation of the hip, we should briefly consider what we expect to accom- 
plish by such an operation, what alternative methods are available, and how the results of this operation 
compare with the results of other techniques 

The primary aim of reconstructive operations designed to correct non-traumatic dislocation of the hip 
should be the creation of normal anatomical relationships within the articulation. Following the operation, 
the joint should be stable, there should be no pain, limp, or traumatic arthritis, and the range of motion 


should be at least adequats flor function, 1 not norma 
The different operative procedures for correction of this condition can be classified on an anatomical 


DASIS 


Intra-Articular Operations 

The procedure discussed in this paper can be classified as an intra-articular acetabuloplasty. We our- 
selves have not attempted this operation for two main reasons, both of which are theoretical First, it would 
seem that when the bone graits are packed into a detect produced bv the osteotomy, some roughening of the 
irticular surface of the acetabulum would result: it would seem that this incongruity would almost certainly 
predispose the joint to traumatic arthritis. Furthermore, the defect is made in the area of maximum acetabu- 
lar weight transmission, a factor which would also seem to predispose the joint to arthritic changes My 
second reason for not having used this technique has been the fear of breaking the ‘‘bucket handle”’ at one 
of its points of attachment. In such an event, I would think postoperative fixation would be most difficult, 
to say the least. From Dr. Nachlas’ results, it would appear that my fears have not been well fe unded. 

The second type of intra-articular operation that has been used to treat non-traumatic dislocation of 
the hip is Colonna’s procedure to deepen the acetabulum. He himself has reported some good results, but 
several other iuthors have found that such procedures are followed by the de velopment of intra-articular 


adhesions and stiffness of the joint. 


Extra-Articular Operations 

There are three ty pes ol extra-arti ular operations, namely, the shelving operation osteotomy to correct 
inteversion, and osteotomy to correct valgus deformity 

Most of the shelf operations that are popular today are variations of the Lance technique described 
by Haas. In this procedure the ilium is incised around the periphery of the acetabulum, and the acetabular 
roof is levered distally in a concentric manner toward the femoral head. The acetabular fragment is main- 
tained in the desired position by bone grafts 

Ponseti and others have pointed out that poor results follow ing shelf operations are related more directly 
to the eccentric position ol the femoral! head than to the size of the shell produced. If the femoral head is dis- 
placed laterally and superiorly, the abductor muscles become inefficient with the result that limp develops, 
and positive Trendelenburg signs are found on examination. The best results following shelf operations occur 
in patie nts in whom the femoral head is close to the center of gravity, or, in other words, in whom the Y 
coordinate on the affected side is not more than one centimeter greater than that on the normal side. With 
the methods available at present this rigid requirement is satisfied in a discouragingly small percentage 
of cases 

The performance of osteotomy to correct anteversion cannot be expected to correct a deficiency of the 
acetabulum; in our opinion, however, it will often prevent redislocation. The older the child and the more 
severe the anteversion, the greater the need for osteotomy to correct it. We prefer to do the osteotomy at 
the level of the trochanter rather than at the supracondylar level. 

The possibility of doing an osteotomy to correct coxa valga should not be overlooked, especially in 
patients with paralytic dislocation of the hip. In our opinion, this is the only technique by which a femoral 
head within an acetabulum covered by hyaline cartilage may be shifted toward the center of gravity of the 
trunk. The ideal postosteotomy angle will probably be about 135 degrees. This operation has certain mechan- 
ical features which justify its consideration. 

If it is not possible to create normal or near normal intra-articular relationships because of severe 
primary or secondary changes, then the surgeon must face the realization that at best he can only expect to 


improve a bad situation. 
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Dr. Nachlas has been conservative in his estimation of the indications for this operation and in his 
evaluation of the results obtained in his relatively small series. He reported that stability had been obtained 
and that the hips had good or normal motion and were without significant pain. Only three of his patients 
exhibited a limp on examination. The roentgenographic appearance of some of the hips would lead one to 
expect that arthritic symptoms will ultimately appear. The fact remains that these patients have had from 
fourteen to twenty-two years of satisfactory service from their hips a result which in itself renders this 
operation worthy of serious consideration 


Dr. Nacuias (closing): It should be emphasized that the cases reported in this paper were not chosen 
at random, for all of the patients who had been operated upen within the time interval selected for this study 
were included 

The operation is not difficult. Occasionally one end of the bucket handle may break, but this broken 
end can be fastened down if necessary. Bone healing in this area is good. The capacity of bone to fill a gap 
in the acetabulum with callus was tested in the following manner: in one patient, instead of the osteotomy) 
gap being filled by a full grait, a small plug of bone was inserted in one corner to serve as a wedge which 
would maintain the position of the bucket handle. Following this procedure the acetabulum healed satis- 
factorily 

The use of osteotomy of the femur in order to correct a rotational deformity is a separate problem and 


should be discussed elsewhere 


DISCUSSION 
VITALLIUM-MoOLD ARTHROPLASTY 


Continued from page 244) 


Dr. J. bk. M. ToomMson, LincoLn, NEBRASKA: In our experience, the use of the cup arthroplasty is more 
suitable in young patients; in patients over sixty, complications and the need for revisions have discouraged 
our use of cup arthroplasty. A critical analysis of cup arthroplasties performed in the treatment of painful 
osteo-arthritis in old people resulted in our turning to the use of a femoral-head prosthesis six years ago. From 
the use of the prosthesis we have had a measure of satisfaction. However, we are not convinced that it is right 
to sacrifice so much of the head and neck of the femur as is necessary with the use of a metal replacement. 

Dr. Aufrane’s review of 1,000 patients who had had cup arthroplasties is informative and interesting 
Much more information is needed, however, in order that we may know in what type of disabled hip and in 
what age group the cup arthroplasty is most useful. One might assume from this report that cup arthroplasty 
is the operation of choice in any hip disability 

When one realizes the many months of convalescence and economic loss involved in this surgical pro- 
cedure, one cannot but help admire the more than satisfactory doctor-patient relationship implied in the 
62 per cent of patients with unsatisfactory results who were either enthusiastic or satisfied with the result 
obtained; one cannot help but admire the conviction in the 22 per cent of the patients who accepted one 
or more surgical revisions. After supplemental surgery, apparently only 5 per cent were improved 

It is unfortunate that the universal inadequacy of our method of measuring preoperative disability 
greatly hampers the effort to know the improvement in the patient as a result of ensuing surgery. As Dr 
Aufrane pointed out, the patient himself is of little help 

When one puts a movable metal contrivance into an old septic hip joint, he is courting danger. Such 
joints we know from bitter experience are ho place for metal cups or prostheses. 

What had been hoped for in Dr. Aufranc’s presentation was an analysis of the specific pathological 
conditions of the hip and at what ages a cup arthroplasty is most suitable. With this information from such 
i large series of arthroplasties, we could much better appreciate the value and place of cup arthroplasty 

Dr. Cari E. BapGiey, ANN ArBor, MicuiGan: In the properly selected patient, the operation properly 
performed can produce, under the guiding influence of the Vitallium mold, a functional hip joint. It must 
be recognized that the surgical principles of repair must not be disregarded. It takes time and patience with 
motion and rest at the right time, a long period of non-weight-bearing, carefully supervised walking with 
crutches and later walking with a cane until the hip structure whose component parts have been molded to 
fit one another is fit to bear weight 

Our experience of eighteen years demonstrates that, as a rule, once a cup arthroplasty has been successful, 


if remains so 
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The Surgical, Social, and Economic Aspects of a 
Unit Hand Injury * 
BY WILLIAM METCALF, M.D., AND WILLIAM WHALEN, M.D., NEW YORK, N. Y. 


From the Hand-Plastic Surgery Section of the Surgical Service of St. Vincent's Hospital, New York 

The advent of antibiotics eliminated anatomically destructive infection as a serious 
problem in hand surgery. The widening mechanization of industry and agriculture has 
increased the frequency of injuries to the upper extremities and to the hands; this brought 
about the development of the principles and methods of reparative and reconstructive 
surgery of the hand. The application of new principles and new methods of hand surgery 
was tremendously accelerated by the needs and demands of World War II. In contrast 
to these dramatic achievements in major hand surgery, the problems of reparative surgery 
in the so-called minor injuries of the hand received scant attention. 

The loss of function and earning capacity in major injuries are obvious and are well 
documented. However, the minor and less spectacular injuries may constitute a more 
serious source of economic loss because of their greater incidence. The resulting insidious 
loss of many small units of working hours, which do not seem important individually, 
amount to an appreciable loss over a period of time. 

During the past five years the authors have cared for a large number of so-called 
minor injuries of the hand. To determine the social and economic aspects of this type of 
injury, the case records of a homogeneous group of 240 patients were studied and ana- 
lyzed. This group of patients had all been treated for injuries to, or amputations of, a 
distal phalanx. Relatively trivial injuries were not included. Crushing lacerations with 
open fractures of the phalanx, avulsion of the nail with underlying rupture of the nail 
matrix and exposure of the bone, crushing injuries with multiple flap formation exposing 


the bone, and partial or complete amputations of the distal phalanges were the injuries 
included in this study 


SOCIAL ASPECTS 

The source of the patients comprising the group is a residential-industrial area in 
which the Hospital is situated. The industries in this area produce small consumer items 
and goods, and the factories use power presses, printing presses, wood, metal, and plastic 
working machinery, and meat, cloth, and paper-cutting machines. The labor employed is 
unskilled, semi-skilled, and skilled 

The causes of the accidents could not always be given nor were those given neces- 
sarily true. Many patients claimed that the safety appliances of their machines had been 
removed or were not in working order. Others admitted to daydreaming and to being dis- 
tracted. Still others sheepishly admitted that they had attempted to repair their machines 
or to remove something while their machines were in operation. Some injuries were the 
result of human error—a taxi driver lost half a distal phalanx when his hand was caught 
in his cab door, a nurse lost a similar portion of a finger when it was caught under the lid 
of a metal ice bin, and a child of six sheared off the tips of two fingers, one on each hand, 
in the hinges of a folding chair. 

Power presses caused more than 28 per cent of the injuries. Various cutting machines, 
machine-shop equipment, printing presses, and power saws were responsible for further 
machine-caused injuries. Doors, knives, hand trucks, blocks-and-tackle, and heavy objects 
falling on the fingers were the sources of other injuries (Fig. 1). 

* Read at the Annual Meeting of the American Society for Surgery of the Hand, Chicago, Illinois, January 
27, 1956. 
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Most of the patients in our study were from the unskilled group of workers; occasion- 
ally there were patients from the semi-skilled group, and rarely from the skilled group 
\ large proportion of the patients in the unskilled group were immigrants recently arrived 
from one of our island territories; they spoke little or no English, and their injuries often 
occurred within the first few days or weeks of their employment. The accidents were often 
attributable to lack of understanding of the machines they worked on and of the safety 
Injuries in the semi-skilled and skilled 


to inattentiveness and distraction 
they were 


devices, or 
groups seemed to be more often due to the familiarity which breeds contempt 


the results of the worker casually adjusting a printing press or removing an object from a 


machine while it was still in operation. 


| ee 
me ms 


B 32 


me 


\I in-powered tools and objects caused 27 per cent of the injuries 
Slammed doors of cars and buildings accounted for one-third of this 
total. Most of these injuries were probably preventable 











SURGICAL ASPECTS 


\s soon as the patient arrived in the emergency room, the injured hand was immersed 
in a container of saline to which had been added six to eight cubie centimeters of a com- 
mercial antibacterial detergent. The action of the detergent helped to remove surface 
grease, dirt, or ink, and the bits of torn tissue, fat, and clot. During the twenty-minute 
period of the soak, 1500 units of tetanus antitoxin were administered intramuscularly 
and a sedative-analgesic medication such as nembutal or demerol was given the patient 


Che attending surgeon was notified 
In the emergency operating room with the surgeon masked, gloved, and gowned, the 


injured extremity was prepared and draped. Anaesthesia was obtained by digital nerve 
block. One and one-half to two cubie centimeters of 1 per cent procaine was injected with 


a No. 25 needle at the proximal digital crease. If necessary, this was reinforced with a 


second injection. In multiple finger injuries, the nerves of the individual fingers were 


blocked successively as they were repaired. In the 220 cases of surgical repair begun under 
nerve-block anaesthesia, it never was necessary to resort to general anaesthesia. The 
latter was used in a few cases early in the series and when especially indicated, as in cases 
of undue psychic disturbance or in very young patients. A tourniquet, either on the arm 
or the finger, was never used nor was it ever found necessary (Fig. 2). 

The general principle of saving as much tissue and length as possible was always 


followed. In crushing injuries, the aim was to salvage all possible pulp and the nail for 
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reconstruction of the finger tip rather than to amputate for expedient closure of the 
wound (Fig. 3). 

In traumatic transverse amputations, including the flexor digitorium profundus 
tendon or the distal joint, the base of the distal phalanx was removed and the condyles 
of the middle phalanx rongeured off to allow flap closure without tension (Fig. 4). If the 
proximal third of the distal phalanx remained, including the insertion of the flexor digi- 
torum profundus, only enough bone was removed (usually three to five millimeters) 
to allow approximation over the bone end of lappets of subcutaneous tissue in order to 
form a soft base for a graft. The graft was usually of intermediate thickness taken under 




































(1 Wy A EY 
é zZ 

4 a i Z 
XS Z S 4 
S S a 
-~— °° S 2 

~ - Z ‘\ Zz 
> Z S Z 
‘ SY ~ a 
® 2 Ss Z 
Z ~ zm 

— ~ ZA 

Z S Z 

= TY - Z 
S Zz a | 
“ o : =— A 
(+ -2 (SZ 
= ? L—— 
Z S Z 

iF ~ Z 

Z KF Z 

Le Ss 

P44 S 

=| ~S FY 
A  S ZA 

oe) ~ Z 

= S 4 

nl > 4 

Fm > : 





Fig. 3 


was injected at the level of the proximal 


Fic. 2 


Fig. 2: One and a half to two cubic centimeters of procaine 
digital crease. A tourniquet was never used. 

Fig. 3: Meticulous débridement of severely crushed fingers often resulted in flaps which were utilized 
to reconstruct a badly damaged distal phalanx. 


procaine infiltration from the upper medial aspect of the forearm or from the upper thigh 
area (Fig. 5). The graft was sutured in place and a stent was tied over it. The entire finger 
was then encased in a snug, firm pressure dressing made from two four-by-eight inch 
cotton-filled gauze squares, triply folded and placed one over the other at right angles. 
The dressing was encased in a spiral finger bandage and reinforced with adhesive tape 
(Fig. 6). The patient was given a sling to wear and was instructed to keep the hand ele- 
vated on pillows when resting at home or while asleep. If there was sharp, long, oblique 
amputation of the finger tip, including half of the pulp, the matrix, the fingernail, and the 
tuft, repair with graft only would give an awkward sharp finger tip without adequate 
pulp. The bone was therefore trimmed to a level just proximal to the proximal end of the 
defect, leaving the nail matrix, and a flap was fashioned by an incision in the paronychial 
groove between the nail matrix and the remaining lateral skin of the finger tip. This flap 
was then sutured over the bone end and to the correspondingly shortened nail matrix. 
The remaining defect, usually twelve to fifteen millimeters in diameter, was covered with 
a split-thickness graft (Fig. 7). In a crush injury with multiple flap formation and exposure 
of the bone, the bone was shortened only enough to allow tensionless reapproximation 
of the debrided flaps (Fig. 3). In a few cases when the finger tip, including the bone, was 
almost entirely severed, but with one neurovascular bundle remaining in a narrow bridge 
of skin, the distal finger portion was replaced and sutured (Fig. 9). 
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Fia. 4 Fig. 5 
Fig. 4: When the flexor profundus tendon was divided or the distal joint crushed, the remaining 
portion of the distal phalanx was excised and the condyles of the middle phalanx were trimmed. Flaps 
were fashioned to close the stump 
Fig. 5: If the profundus tendon was spared only enough of the remaining bone was trimmed to allow 
ipproximation ol lappets of subcutaneous tissue over the bone end to serve as a base for the grait The 
square’’ end becomes rounded with time 














Fic. 6 


rriply folded four-by-eight-inch gauze pads were placed at right angles to each other 
und the pressure applied with roller gauze and adhesive tape. With this dressing, there is 
singularly little pain, slight maceration of the suture lines or none at all, and no swelling. 


During the thorough débridement and the repair, the wound was copiously irrigated 
with saline. 00000 silk was used for the repair and for application of the grafts; catgut 
was never used. Antibiotics were not used, and judging from the results obtained the 
omission of these was not detrimental to successful healing. 

When grafting was done, the dressings and sutures remained in place for seven to 
nine days, and when they were removed a modified less bulky pressure dressing was 
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Oblique amputation: the oblique bone end was removed and the lateral skin 
flap was brought over the bone end and sutured to the nail base which was trimmed 
straight; the remaining defect was covered with a thick split graft. The pulp was 
thus reconstituted and the nail spared. 





Fic. 8 


Fig. 8: After avulsion of the nail and pulp, the finger tip was 
reconstituted by re-covering the exposed phalangeal tuft with nail- 
matrix tissue and pulp by the maneuver illustrated. The nail 











regrew 





Fig 4 With sharp partial imputation, when one vascular 
bundle remained, salvage was possible. The pressure dressing FiG 
ited as a splint obviating the need for wire fixation of the bone 
ind the possible compromise of the remaining blood supply 


applied It was replaced twice weekly or at weekly intervals until complete healing had 
occurred. In cases of injury caused by crushing, when grafting was not done but consid- 
erable swelling or delay in healing was anticipated, the pressure dressings were allowed 
to remain on for twelve to fourteen days. At this time, there was usually little or no mace- 
ration at the suture lines and the fine silk sutures were removed without difficulty. 

Distal pedical flaps obtained from the palm or from an adjacent finger were used only 
three times in the whole series. Two of these were used in sharp thumb amputations when 
there was dire need to conserve length. The third was used for cosmetic reasons in the child 
mentioned earlier who lost the tips of two fingers in the hinges of a folding chair. 

Immediate postoperative complications were few. There were two infections (0.8 
per cent) of sufficient magnitude to require prolonged after-care; fortunately, however, 
there was no additional loss of tissue. Grafts were lost in two patients because of hematoma 
formation. There were, of course, many patients in whom small portions of graft were lost 
or small bits of tissue devitalized by the original injury which were not excised during 
the débridement; healing was not unduly delayed in these instances. The known late 
complications included two neuromata which required excision and two amputations 
which required revision because of scar adherence to bone. 

An attempted one-to-five-year follow-up study was not satisfactory; only forty 
patients returned for re-examination and evaluation. In this group, however, none of the 
patients had required secondary medical care and none had lost further time from work 
because of the original injury. Also, none of the patients had found it necessary to change 
their type of work because of the defects resulting from the injuries. Those with grafted 
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TABLE I 


PATIENT DATA 


Hospital Office Days out 
Days Visits of Work 
Injuries tverage) lverage) tveraqe) 


Single phalangeal injur 


Multiple phalangeal injuries 


Potal patient 


finger tips had no complaints of inability to apply pressure or to hold objects or tools 
required in their work. Rehabilitation by formal physiotherapy was not found necessary 
for any patient in this group. The early return to work, and the motivated use and mobi- 
lization of the injured hand were found to be the most rapid and effective means for opti- 


mum restoration of Ttunction 


ECONOMIC ASPECTS 


Che cost of these injuries had both tangible and intangible aspects. The direct costs, 
of course, were those related to the hospital, doctors’ fees, and the payment of the indem- 
nity for the portion ot finger lost. The average cost for these was between $450.00 and 
$500.00. or a total of about $100,000.00 for the group These direct costs are covered by the 
premium payments. There are also, of course, indirect costs which must also be paid for 


out of the premiums; these cover administration of the insurance fund and profits to the 


company. A further indirect cost is that of the Workmen’s Compensation Board. The 


tremendous overhead of this organization in administering the relations between the 
injured worker, the employer, the insurance carrier, and the physician is borne by the 
taxpayer. It is possible that these indirect costs equal the direct costs. Therefore, this 
group of injured workers represents a possible loss to the community of approximately 
$200,000.00, which is paid for by both the consumer of the goods and services and the 
taxpayel 

Other indirect costs are apparent but cannot be evaluated. The idled machine and 
the resulting loss of production must certainly be included in these. Intangible as well 
as indirect is the cost of the psychic trauma to the injured worker, his possible permanent 


defect and the effect of this on his future employability 


DISCUSSION 


rhe effectiveness of the scheme of management adopted for this type of injury ts 
indicated by the number of days that the patient was hospitalized, the number of office 


visits required thereafter, and the period of time the injured person lost from work Only 


TABLE II 


ANATOMICAL DISTRIBUTION OF INJURIES 


Index Long Ring 
Per cent) Per cent) Per cent) 


14.6 


91 2 
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ninety of the 240 patients in the series were admitted to the Hospital. (The average stay 
was 1.7 days.) Thus, two-thirds of the patients in the series did not require hospitalization. 
The patient made an average of six office visits before he was considered ready to work. 
In many instances, the visits necessary for actual care of the injury were fewer than six, 
but the additional calls were often for moral support and suasion to effect earlier return 
to work (Table I 

The average time lost from work was 26.7 calendar days or nineteen to twenty work 
days. The cumulative figures indicate that 50 per cent of the group returned to work at 
the end of three and one-half weeks and that 85 per cent returned in six weeks (Chart I 
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urn to work. Thirty-four patients (the dark bar) returned to work within three 
days. The number returning in the weeks succeeding the injury are indicated by the 
shaded bars. The top curve indicates the cumulative return to work: 77 per cent ol the 
total number had returned by the end of the fifth week 


Thirty-four patients returned to their jobs within the first three days of injury. Many of 
these had, or were temporarily given, supervisory Jobs; others returned to work in order 
to continue their high earnings, being unwilling to take the loss of the difference between 
their wages and the Workmen’s Compensation Board payments. The 15 per cent who 
returned to work after six weeks included patients with multiple finger injuries, the two 
patients in whom infection had developed, and some older patients with trophic changes 
and stiffness. There were others who postponed return to work apparently because of 
fear. Their accidents seemed to have created in them the feeling that their machines 
represented a threat to their persons and to their livelihoods 

From the technical surgical point of view the treatment of these patients on an 
ambulatory basis proved practicable and satisfactory. At first there was hesitation about 
modifying or eliminating some of the well established methods of doing hand surgery 
hospital admission, the use of a major operating room, general anaesthesia, tourniquet, 
and antibiotics. However, as time went on, the accumulating results indicated that the 
simplified scheme of treatment could be safely followed. In what were essentially small 
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wounds in areas with excellent blood supply, the omission of antibiotics did not seem an 
undue risk. The fact that only two major infections occurred in our series seems to justify 
this course. The avoidance of general anaesthesia undoubtedly reduced postoperative 
complications and morbidity, as well as hospitalization costs. It is estimated that the 
patients treated on an ambulatory basis represented a saving in hospitalization costs of 
about $10,000.00. Also, the fact that the patient was not admitted to the hospital decreased 
the magnitude of his injury in his own mind, thereby minimizing his psychic trauma and 
accelerating his return to work 


SUMMARY 


lhe social and economic factors of injury to, or amputation of, a distal phalanx in a 
series of 240 patients have been discussed and analyzed. It was demonstrated that judi- 
cious modification of the established rigid conditions for reparative hand surgery may be 
applied without compromising the results. The adoption of a scheme of ambulatory man- 
agement simplified postoperative care and was eminently satisfactory in the early reha- 
bilitation and return to work of a majority of the patients in the group which was studied 
lhe ambulatory system of care also effected substantial savings in hospitalization costs 
lhe surgical principles for reparative surgery in trauma of the hand were reiterated and 
methods for reconstructing finger tips, utilizing the remaining pulp and the nail, in various 


types of injury were demonstrated. 
DISCUSSION 


Dr. Darret T. SHaw, CLEVELAND, Onto: The authors have shown practical surgical judgment in 

dapting good surgical principles to an emergency-room and out-patient routine. By their system they have 

been able to give adequate early care to injured patients on an out-patient basis, and by encouraging early 

return to work they have minimized the emotional trauma that accompanies injury to the hand. An impor- 
int by-product of the authors’ system of care is an earlier return of hand function 

We are impressed by the economic pressure which the average worker suffers when he is injured. We 

st do our best to return him as a functioning unit to his social and economic sphere as quickly as possible 


Dr. Raymonp M. Curtis, BALTIMORE, MARYLAND: Since hospital beds are at a premium, it is important 
that we know what type of minor hand injuries can be treated satisfactorily in the emergency operating 
room and thereafter cared for on an out-patient basis. The excellent results which these two authors have 

‘ined in this series of cases suggest that this type of injury, the minor avulsion at the finger tip, can be so 
ted, and if a meticulous tee hnique of débridement and cleansing is carried out, satisfactory results ean 
cpected 

Although the authors did not use antibiotics in this group ol patients | personally preter to continue 
their use, particularly in patients with compound fractures or wounds at the site of a joint. Also, I prefer 

ise of a tourniquet in the repair of these injuries 

In the series of cases presented it was necessary in only two instances to use a cre ss-finger pedir le 
lap for coverage at the tip of the injured fingers. The cross-finger pedicle flap is an excellent procedure, but 
fore subjecting a normal finger to surgery to obtain the flap for grafting, one must be certain that the 
mdition warrants it. In some instances, residual stiffness in a previously normal finger may follow taking 
skin from it for a cross-finger flap 

Careful attention must be given to the volar digital nerves when they have been divided in the avulsion 
or amputation, for if the terminal portion of the nerve is allowed to remain at the tip of the finger and becom 
nvolved in scar tissue as the neuroma forms, varying amounts of disability will follow. If the cut end of the 
ligital nerve is allowed to retract back into normal subcutaneous tissue following a resection of a portion of 


the nerve there will be less chance of disability 
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\ malignant tumor of the hand is a rare occurrence. The most common malignant 
condition of the hand is squamous-cell carcinoma of the skin. The skeletal structures 
are rarely involved by a primary neoplasm. Therefore, the experience of one surgeon or 
of one clinie is usually not sufficiently broad to serve as a basis for the treatment of a 
primary skeletal tumor of the hand. In the course of treating osteogenic sarcoma in gen- 
eral, the author was immediately aware of a marked difference in the prognosis and course 
of such a tumor in the hand. 

Ten cases of osteogenic sarcoma in the hand are presented here. When possible, 
the specimen was studied histologically by outstanding pathologists in order to be sure 
of the proper identification. In Case 4, a question of myositis ossificans was raised; the 
pathologists would not, however, be shaken in their identification of osteogenic sarcoma 


No cases of chondrosarcoma or fibrosarcoma have been included in this study 


TABLE I 


LOCATION OF OSTEOGENIC SARCOMA IN THE HAND 


Digits Ill I\ 


Distal 


ph il in 


Proximal 


phalanx 


Metacarpal 


No location given 


One case'® had been carried in the literature for many years as a case of osteogenic 
sarcoma. Through the kindness of the surgeon, the material was reviewed by several 
pathologists independently, and the unanimous conclusion was that the correct diagnosis 
was synovioma. 

Statistics in such a small number of cases are of little significance; no attempt, there- 
fore, is made to state percentages. It will be seen that all ages and both sexes are repre- 
sented about equally. One hand is not more frequently involved than the other. There 
is about equal division between metacarpals and phalanges (Table I). The clinical history 
of osteogenic sarcoma developing in the hand is not markedly different from that of this 
neoplasm elsewhere in the body, usually one of pain and swelling. In the hand, the swelling 
is usually seen long before pain begins. As far as can be determined, trauma plays no part 
in the etiology of osteogenic sarcoma in the hand. This is of particular interest when one 
remembers how frequently the hand is subjected to trauma 

fead at the Annual Meeting of the American Society for Surgery of the Hand, Chicago, Illinois 
January 27, 1956 
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PRIMARY SITE TUMORS 


Six tumors reported in the literature appear to have had no complicating factors in 
their development other than involvement of the bone itself. These are briefly reviewed 


Case Ll. Clark re porte da tumor arising in the distal phalanx of a colored woman, thirty-seven years old. 
One vear before there had been some trauma to this area. Gradual swelling with persisting pain in a digit, 
which showed roentge nographi illy both prolife rative and destructive changes, led to biopsy After study 
of the specimen, osteogenic sarcoma was diagnosed, and the ray was amputated. The patient was well and 
free of disease two and one-half years after operation. More recent information (furnished by Dr. R. Warner 
Wood reports that the patient Is alive and well 
today. She is daily using her hand in the perform- 
ance of her work. This increases the time of survival 


to six and one-half vears 


Case 2. Clifford and Kelly briefly reported 
a& Case Of osteogenic sarcoma “rising In the fourth 
metacarpal Amputation of the fourth and fifth 
rays was performed. The patient lived at least 
seven vears after the operation with no evidence 


of recurrent disease. 


Case 3. Coley and Higinbotham reported the 
CASE f P.S an nineteen-vear-old boy who had a 
tumor of the metacarpal of the right thumb. On 
two occasions, attempts had been made to excise 
this tumor. After the second recurrence radiation 
therapy was prescribed. Lung shadows were inter- 
preted as metastatic tumor fourteen months after 
initial excision. However, the patient was alive 


ind well when lost to follow-up two vears later 





Anteroposterior an 1 oblique roentgenograms of the CasE 4. Cok ind Higinbotham also reported 
terminal phalanx of the thumb, showing the tumor 


Re produced by permission of IP Lippincott pa the case of W. ¢ a thirtv-vear-old man who had 


pany from “Osteogenic Sarcoma of Phalanx after t tumor in the proximal phalanx of the fifth digit 
Chron Roentgen-R Irradiation bv Robert E of the “ight hand. There had been several episodes 
Carroll John P. Godwin, and William L. Watson of trauma, including fractures, to that hand on 
Cancer, 9: 753, 1956 


previous occasions. After a relatively slight blow 
in 1936, a gradually increasing swelling and pain 
in aching nature were noticed in the web spac between the fourth and fifth digits Amput itlon was 
irried out in February 1937, through the base of the fourth and fifth metacarpals. The pathologist reported 
osteogenic sarcoma arising trom the pre ximal phalanx of the fifth digit The operation left a functional 
hand, and the pati nt obtained employment as a bus driver. He was last seen in 1948, and was found to be 
healthy with no evidence of local recurrence or metastasis. This man was known to be free of disease for 


eleven years after partial resection of the hand 


Case 5. D'Antona, in 1934, reported the case of a housewife, eighty-five vears old, who had noticed 
persisting pain and slowly progressive swelling in the distal phalanx of the left thumb for eighteen months 
prior to examination. Upon examination, a firm swelling the size of a walnut was found on the distal phalanx 


Fig. 2 Photomicrograph of the skin overlying the tumor, showing severe hyperkeratosis (hematoxylin and 
eosin, X 140 Reproduced by permission of Pa Lippincott Company from ‘‘Osteogenic Sarcoma of 
Phalanx after Chronic Roentgen-Ray Irradiation”? by Robert E. Carroll, John T. Godwin, and William L 
Watson. Cancer, 9: 754, 1956 

Fig. 3: Photomicrograph of subcutaneous tissue demonstrating scarring and atrophic sweat glands (hema- 
toxvlin and eosin, X 140 Re produced by permission of J.P Lippine ott Company from ‘‘Osteogenic Sar- 
oma of Phalanx after Chronic Roentgen-Ray Irradiation”? by Robert E. Carroll, John T. Godwin, and 
William L. Watson. Cancer, 9: 754, 1956 

Fig. 4: Photomi rograph of section of the neoplasm showing osteoid and bone formation (hematoxylin 
ind eosin, X 140.) (Reproduced by permission of J. P. Lippincott Company from ‘‘Osteogenic Sarcoma of 
Phalanx after Chronic Roentgen-Ray Irradiation’? by Robert E. Carroll, John T. Godwin, and William L 
Watson. Cancer, 9: 754, 1956 

Fig. 5: Photomicrograph of section of a more anaplastic area of the neoplasm (hematoxylin and eosin, 
<[310 teproduced by permission of J. P. Lippincott Company from ‘‘Osteogenic Sarcoma of Phalanx 
ifter Chronic Roentgen-Ray Irradiation”’’ by Robert E. Carrol!, John T. Godwin and William L. Watson 
ancer, 9: 754, 1956 
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Fig 6-B 


Dorsal and lateral photographs of the right hand (Case 9) when persisting pain called attention to the 
‘ g in the fifth meta irpal Che lateral photograph shows the loss of abilitv to extend the digit 


Che roentgenogram showed bone destruction with osseous proliferation. The thumb was amputate d at the 


netacarpophalangeal joint The pathological diagnosis was osteogenic sarcoma. No further information 


Case 6. Geschickter and Copeland listed a nineteen-year-old boy who had pain and swelling in his 
ind of four months’ duration. Amputation, in conjunction with x-irradiation, was csrried out. The tumor 


diagnosed a 


i s oster 


genic sarcoma. The patient was alive and well ten years after the operation 


From these case histories it seems apparent that a carefully performed local resection 
as initial treatment offers both good prognosis and a functional extremity. Recent reports 
indicate that the length of survival may be longer than presently known, since many 
patients are lost to follow-up (Table II 


IRRADIATION-PRODUCED TUMORS 


Although osteogenic sarcoma in the hand is rare, it is of interest to record tumors 
induced by ionizing radiation. In one patient the radioactive material was injected into 
the body tissue at a distant site. In the other patient the tumor was produced by the 
direct exposure of the digit to the penetrating rays of an x-ray machine. However, in both 
patients, a considerable period of time elapsed before the final change. 


Case 7. Aub, Evans, Hempelmann, and Martland, in a review of the effects of radioactive material 
uiministered as medical treatment, reported the case of M. B., a woman, thirty-six years old, who had been 
given five or more injections of radium salts for arthritis in 1924. The patient was well until 1948, except 
or short episodes of low-back pain. At that time, the right hand became swollen and painful after a minor 
low. Biopsy was done in October 1949, but no definite diagnosis could be made. By September 1950, the 
tumor of the metacarpal bone had grown so rapidly that resection of the index ray was done. The tumor 


t 


proved to be osteogenic sarcoma. The general condition of the patient deteriorated and other skeletal 
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neoplasms developed. The patient died in July 1952, 
still demonstrating a surprisingly high measurable 
amount of radium in her tissues 


Case 8. Carroll, Godwin, and Watson reported 
an osteogenic sarcoma in the terminal phalanx of the 
right thumb of a sixty-year-old dentist who had formed 
the habit of holding his own dental film plates while 
the x-ray exposure was made. Recurrent skin lesions 
during the preceding seven vesrs had been called 
keratosis. The destructive change in the phalanx neces- 
sitated amputation through the middle of the proximal 
phalanx of the thumb. The lesion was found to be an 
osteogenic sarcoma. Operation gave a functional thumb, 
and the dentist continued his practice until death 
from coronary occlusion seven months later (Figs. 1 


through 5 


More recently the field of use of radio- 
active substances has widened considerably. 
Perhaps these case histories will serve to 
recall the danger of chronic exposure to inter- 
mittent radiation. As the functional tool of 
the mind, the hand has the greatest risk 


of overexposure to radiation 


MULTIFOCAL TUMORS 





When osteogenic sarcoma develops in 


Fia. 7 


many bones in the body, it brings up the 

A roentgenogram of the fifth meta arpal of the 
; right hand (Case 9) showed destructive lesion of 
tumor or from multicentric tumors arising the bone. Proliferative osteoblastic, as well as 
from a skeleton with altered metabolism. irregular osteolytic changes, were found. Thesé 
abnormalities were diagnostic of ostegenik 


question of metastasis from a single primary 


When the metabolism of bone undergoes the 
° P sarcoma, 

change of osteitis deformans described by 

Sir James Paget, the appearance of osteogenic 


sarcoma is not unusual. If tumors arise in several bones, it is thought to be due to the 


alteration in the fundamental bone metabolism. The history of one patient is presented 


to amplify this point 


Case 9. M. C., a man, thirty-eight years old, had signs of cord pressure. Roentgenographic skeletal 
survey demonstrated changes in the spine, pelvis, and femora which were compatible with osteitis deformans 
The compression of the cord was relieved by laminectomy in July 1949. Bone sections confirmed the diag- 
nosis of Paget’s disease. In July 1952, osteogenic sarcoma was found in the humerus and skull. During the 
next few months, many other bones showed evidence of sarcomatous degeneration. Of particular interest 
was the development of an osteogenic sarcoma in the fifth metacarpal of the right hand (Figs. 6-A, 6-B 
and 7). Death from widespread disease occurred in October 1952. 


Should osteogenic sarcoma arise in several bones of the body without evidence of 
lung metastases, the altered bone metabolism of osteitis deformans is usually found to 
exist. In general, a patient with osteogenic sarcoma of bone will reveal metastases in his 
lungs at some future date. It is indeed rare that new foci of metastatic osteogenic sarcoma 
will be found in other locations before the patient dies. Such cases, however, do exist. 
Although the metastases from osteogenic sarcoma have been observed in other bones, we 
are not aware that the hand has ever been so affected. 

Case 10 (Courtesy of Dr. Joseph H. Farrow). W. P., a boy, eighteen years old, had pain and swelling 


in the distal portion of the left femur over a period of three months. On roentgenographi examination, a 
destructive process was found to involve the distal portion of the left femur. A biopsy specimen was reported 
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TABLE II 
Years or Lire FOLLOWING AMPUTATION 
({s Primary TREATMENT OF OSTEOGENIC SARCOMA 
At Time 
Phalanx Reported in 
Author of Digit \Metacarpal Literature Subsequent Course 
1. Clark Il 2 vrs., 6 mos Alive and well, Jan. 1956, adding 4 
more vears of survival 
2. Clifford 
ind We I\ 7 vrs Lost to further follow-up 
>» Colev and 
Higinbotham I 2 vrs., 0 mos Lung shadow called metastasis in Jan., 
1925 Alive and well when lost to 
follow-up, June 1927 
Ll Cole mma 
Higinbotham \ vr., 11 mos Free of disease and working when lost 
to follow-up ll vears after opel ition. 
5. D'Antona Unknown 
6. Geschickter 
und ¢ opeland ‘ 10 vrs Lost to further follow-up 
7. Aub and 
associates Il 2 S Died from existing generalized disease. 
S Carro nd 
ssoclates 7 mos Death from coronary occlusion 
i Case M.¢ \ 10 davs Died with widespread disease 
0. Case W.1 II } mos Died with multiple metastatic foci 
No re verformer n hane 
wenic Sar , ind the limb was amputated in October 1943 By January 1945, pulmonary meta- 
ses were found. Other sarcomata were demonstrated in the skull and ribs. In Merch 1045. pein and swelling 
leveloped in the left hand. Roentgenograms demonstrated sarcometous chenge in the second metecarpel 
ne. No operation was performed on the hand. The patient died in Ju 1045 


DISCUSSION 


When osteogenic sarcoma is included in the differential diagnosis of a hand tumor, 
the rarity of its occurrence should be appreciated. However, there should be an awareness 
that it does exist. The progress in the development is the same as in an osteogenic sarcoma 
Ol any bone. Once an abnormal structure is found on examination, roentgenograms and 
biopsy are mandatory 

\lthough the number of known primary osteogenic sarcomata arising in the hand ts 
small, the prognosis of survival is greater than the figures of 10 to 20 per cent survival at five 
vears set forth in the literature for osteogenic sarcoma in general. Moreover, local resection 
as initial treatment with greater safety than in tumors located at 


can be arried out 
this also leaves a functional 


more proximal sites. With a rather favorable prognosis, 
lhis observation has been expressed by von Matolesy and Coley, as well as by other 


unit 
When previous surgical attempts have been made, the prognosis for local 


observers 
resection 1S less tavorable 


Should one encounter an osteogenic sarcoma produced by irradiation, the principles 
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followed in the treatment of a primary tumor are an excellent guide. We shall probably 
not see patients with radium introduced into the system in the course of therapy. The 
chances, however, of finding a thumb or finger which has had prolonged exposure to 
irradiation forces are still great 

If the tumor in the hand develops as a metastatic lesion or arises on abnormal bone 
as in osteitis deformans, the prognosis is less favorable. The proper care for such a problem 


will evolve upon steps necessary tor the ecomtiort ot the patie nt 
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DISCUSSION 
JOWEL INTERVERTEBRAL-Bopy Fusion 


Continued fron page 292 


f doing it better and he is to be commended 


Dr. Wiltberger has explored extensively the feasibility 
for it. The next step 1s the insertion of sufficient additional fixation in the posterior elements so that stability 
will be maintained while consolidation occurs in order to permit the fusion to take place in a sufficiently 
large percentage OI cases to justily the procedure 

lhe vertebral interbody technique should be learned by personal observation. There is no need for 
every surgeon to repeat the mistakes of those who initiate these techniques. Only experienced spine surgeons 


who have better than average manual dexterity and proper respect for the risks involved should attempt 


vertebral 


interbody fusion 
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Reaction of the Kpiphysis to Partial Surgical Resection * tf 


BY Z. B. FRIEDENBERG, M.D., PHILADELPHIA, PENNSYLVANIA 


From the Department of Or thopaedic Surgery, Hospital of the University of Pennsylvania, Philade lphia 


The study of bone growth has claimed the attention of investigators since the in- 
ception of experimental physiology, and the subject continues to stimulate research. 
Experiments have shown that total skeletal growth can be influenced by dietary and 
endocrinological factors, and that the growth of a single epiphysis can be altered by local 
changes. Observations continue to be made on methods of epiphyseal stimulation, epiphy- 
seal transfer, and epiphyseal retardation by stapling. 

This report is concerned with the response of growing bone to the loss of a portion 
of the epiphysis. Studies in which the entire epiphysis was removed were described by 
Selye who reported growth of a complete new functional epiphysis in twelve to fifteen- 
day-old rats. This new epiphyseal structure was thought to have developed from the sur- 
rounding undifferentiated tissue. However, this potential was found to be confined to very 
young animals, for when the experiment was repeated in older animals new epiphyseal 
growth did not occur. A similar experiment was made by Hellstadius, who removed the 
distal portion of the ulna in two-month-old rabbits, the resected segments including the 
epiphysis and epiphyseal plate. In the rabbits, a new epiphysis developed and some growth 
increment at the distal portion of the ulna occurred. In some of the rabbits, the metaphysis 
was curretted in addition to resection of the epiphysis. A new epiphysis:did not develop 
in these animals, but limited linear growth continued in the distal portion of the ulna. 

Experimental destruction of part of the epiphyseal plate was reported by Langen- 
skidld. In this study, roentgen rays, controlled by a minute aperture, created foci of 
destruction in selected areas of the growth cartilage. Small central areas of destruction 
were replaced by an ingrowth of cartilage cells from the undamaged adjacent cartilage 
and no deformities resulted. Larger areas of central destruction, and even small areas 
of peripheral destruction, caused deformity. Ford and Key reported a study of experi- 
mental trauma to different areas of the epiphyseal cartilage, produced by drilling this 
structure. Their results also showed that small central cartilaginous areas could be de- 
stroyed with no consequent deformity or interference in growth, while peripheral damage 
caused extensive changes 

The purpose of the experiments described in this report was to study the changes 
that occur in the epiphysis following partial resection of the epiphyseal cartilage. Ob- 
servations were made of the response of the remaining cartilage to partial resection, and 
of the regeneration of functional growth cartilage in order to determine a method of 
preventing deformities. In each experiment, six-week-old rabbits were used. They were 
anaesthetized by intraperitoneal injection of sodium pentobarbital. After routine pre- 
operative skin preparation, the lateral condyle of the distal portion of the femur was 
exposed and the lateral epiphyseal line visualized before resection. After closure of the 
wound, each animal received procaine penicillin daily for three days. 


PARTIAL RESECTION OF THE EPIPHYSEAL CARTILAGE 


Thirty-three rabbits were used in an experiment to determine the effect on growing 
bone of the surgical removal of a segment of its epiphyseal cartilage. The cartilaginous 
plate of the lateral condyle of the femur in the rabbits was exposed on its lateral aspect, 

rhis work was supported by the Committee on the Advancement of Research, University of Penn- 
sylvania and the Harrison Department of Surgical Research, University of Pennsylvania. 


vis 
t Read at the Forum on Fundamental Surgical Problems of the Fortieth Clinical Congress of the 
American College of Surgeons, Atlantic Citv, New Jersev, November 17, 1954. 
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REACTION OF THE EPIPHYSIS TO PARTIAL SURGICAL RESECTION 


TABLE 1 


VALGUS DEFORMITY AND SHORTENING FOLLOWING PARTIAL EPIPHYSEAL RESECTION 


With Bone Wax Without Bone Wax 
Valgus Valgus 
Days After Factor Shortening Days After Factor Shortening 
tesection Centimeters Centimeters Resection Centimeters Centimeters 
9 0 0 1 0 0 
14 O05 0 IS O05 10 
21 05 10 28 17 0 
22 05 10 30 30 05 
24 0 10 33 23 27 
28 O6 0 36 1) 10 
28 10 10 $2 15 15 
5 05 0 $2 20 IS 
5 10 05 56 24 15 
8 15 05 60 20 Is 
12 0 10 63 13 7 
19 30 10 63 24 72 
55 10 05 63 15 10) 
57 05 15 66 32 73 
6 0 22 66 1) 15 
86 35 10 90 60 65 
OO 35 15 
‘The mean valgus factor of animals measured thirty or more days after resection with bone wax is .18 
centimeter (o = + .14 centimeter); without bone wax, .24 centimeter (0 = + .15 centimeter 
he mean shortening in this group with bone wax is .13 centimeter (¢ = + .13 centimeter): without 


hone wax. .30 centimeter (o = + .24 centimeter). 


and one-half of the plate subserving this condyle was removed by curettement. The 
adjacent bone of the epiphysis and the metaphysis was also removed so that the resulting 
defect resembled a shallow pit in the lateral condyle with the epiphyseal line seen in its 
base. In an effort to prevent rapid filling of the defect by reactive bone tissue, bone wax 
was firmly packed into the resected area in seventeen of the animals. These rabbits were 
sacrificed at intervals between nine and ninety days after operation. The femora which 
had been operated upon and the opposite control femora were removed and dissected 
free of soft tissue. Measurements were made of shortening and deformity. After roentgen- 
ograms were made, each distal portion of the femur was sectioned in the coronal plane 
Each such portion of the femur was divided into anterior, middle, and posterior thirds. 
Sections were cut from these areas and were stained with hematoxylin and eosin. 

Measurements were made with a sliding caliper. Shortening was determined by 
measurements from the femoral head to the distal medial condyle. The degree of valgus 
was expressed as the valgus factor, and represented the difference between the distance 
from the femoral head to the medial and lateral condyles after correction for the normal 
difference between these points as measured on the control side. In some animals this 
factor was as high as .60 centimeter. 

The operative specimens showed a valgus deformity but this was not proportional 
to the age of the sacrificed animal. In the animals with bone wax in the defect, there was 
a slight tendency for less valgus to develop, but no significant conclusions could be drawn. 
The mean valgus factor of ten animals with bone wax examined after thirty days or more 
postoperatively was .18 centimeter. Thirteen comparable animals in which bone wax was 
not used showed a valgus factor of .24 centimeter. Femoral shortening was greatest in 
those animals with severe valgus. 
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Twenty-eight days following resection of the lateral epiphyseal plate. The valgus factor 
is .17 centimeter. The lateral epiphyseal plate is displaced and atrophic. Part of the re- 
sected area is filled with a new fibrocartilage mass which is extending through the bone 
scar toward the epiphyseal line 


Histological study revealed the epiphyseal plate of the medial condyle to be un- 
affected by the surgery done on the lateral segment, and showed normal cartilage matu- 
ration and enchondral osteogenesis continuing despite abnormalities in the lateral portions 
of the cartilage. The central or intercondylar segment of cartilage showed continued 
normal growth sequences except in those in which the lateral changes were very extensive. 

The remaining portion of the epiphyseal plate traversing the lateral condyle showed 
two types of response. In some cases, chondrogenesis, maturation, and hypertrophy with 
normal columnar arrangement of cartilage and bone growth occurred to the very point 
of resection. Here a thin line of bone trabeculae bridged the epiphyseal line fusing the 
epiphysis to the metaphysis. This bridge was anchored on the epiphyseal side to the 
terminal bone plate of the epiphysis while its metaphyseal anchor was united to the bone 
columns formed from the lateral epiphyseal line. Such specimens frequently showed a 


Fig. 5: Thirty-eight days following resection of the lateral part of epiphyseal cartilage and packing the 
defect with bone wax. The valgus factor is .15 centimeter. The remaining cartilage adjacent to the area of 
resection is atrophic and is surrounded by reactive bone. An area of fusion of the epiphysis and the meta- 
phy sis is present between the end of the cartilage line and the bone wax. 

Fig. 6: Forty-two days following resection of part of the epiphyseal plate. The valgus factor is .15 centi- 
meter. The epiphyseal plate was widely resected and firm fusion has developed. The remaining cartilage of 
the lateral condyle shows no growth characteristics. 
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TABLE II 


VaLous DerORMITY AND SHORTENING FOLLOWING PARTIAL RESECTION OF THE 
L-pIPHYSEAL CARTILAGE WITH FILLING OF THE DEFECT with METHYL METHACRYLATE 


Resection with Methacrylate Controls (Resection without Methacrylate 
Valgus Valgus 
Days Factor Shortening Days Factor Shortening 
Postoperative Centimeters Centimeters Postoperative Centimeters Centimeters 
25 10 05 25 17 0 
13 23 23 3 23 27 
13 36 dO $2 15 15 
iS $l 30 15 20 IS 
0) 36 35 50 20 17 
1) 20 25 56 24 15 
0) .23 32 0 13 37 
b4 26 30 63 27 A 0] 
64 20 16 65 15 1) 
64 10 12 65 24 62 
65 22 26 
65 26 35 
65 22 32 
m .23 centi- m .27 centi- m = .20 centi- m = .28 centi- 
meter meter meter meter 
o + OScen- o = = .11 cen- o = + J5cen- o + 16 cen- 
timeter timeter timeter timeter 


new, inwardly displaced lateral cortex, narrowed in diameter and corresponding to the 
abbreviated epiphyseal line. The conversion of the pit-shaped resected area into an 
elongated longitudinal defect was also seen, and this was evidence that some growth had 
occurred in the lateral condyle subsequent to surgery, despite microscopic and roent- 
genographic evidence of a thin layer of bone fusing the epiphysis to the metaphysis. This 
type of response to resection usually occurred when resection was limited, and did not 
fully extend to the mid-point of the lateral condyle. Also, it occurred when bone wax 
was used. Sections from the femora of ten animals which showed preservation of one-half or 
more of the cartilage of the lateral condyle and in which bone wax had been used, demon- 
strated the mean valgus factor of .10 centimeter. The remainder of the group showed a 
valgus factor of .31 centimeter. 

In those animals in which the curettement of the lateral condyle, as shown by roent- 
genograms and by microscopic examination of sections, reached as deep as the mid-point 
of the condyle, a more profound disturbance of growth resulted. The epiphyseal carti- 
laginous plate in the intercondylar area was thinned, and cartilage maturation and bone 
growth was irregular and retarded. The remaining cartilage of the lateral condyle was 
also thinned, and showed only isolated nests of growth characteristics as it traversed 
areas of well developed reactive bone to the point of resection where a broad zone of 
bone sealed the epiphysis to the metaphysis. Displaced islands of cartilage, some of which 
showed growth sequences, were scattered throughout the condyle. The animals in which 
these conditions existed showed severe valgus deformity and shortening of the femur. 

One of the objectives of this study was to determine if regeneration of epiphyseal 
cartilage occurred in growing animals. These experiments produced no evidence of carti- 
lage regeneration manifesting enchondral growth. Large chondromatous areas were 
frequently’ noted in the field of surgery, but no linear organization, chondrocyte hyper- 
trophy, or vascular invasion characteristic of enchondral growth were seen. 
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PARTIAL RESECTION OF THE EPIPHYSEAL CARTILAGE, FILLING THE DEFECT 
WITH METHYL METHACRYLATE 

Methyl methacrylate has been found to cause a minimum of fibrosis and bone re- 
action in living tissue, and this material in the monomeric form was used to fill the surgical! 
defect of the lateral condyle instead of the wax used in the preceding experiment. Methyl! 
methacrylate is a powder which hardens within five minutes after the solvent is added, 
and in the process of hardening, heat is released. The effect of this exothermic reaction 
on the tissues was minimized by allowing the substance to attain a putty-like consistency 
before placing it into the bone defect. 

This experiment was carried to a conclusion in twenty-three six-week-old rabbits, 
the methods described in the foregoing experiment being used. The methacrylate was 
used in thirteen animals, the remaining ten serving as controls. The animals were sacrificed 
at intervals of twenty-five to sixty-five days following surgery. The mean valgus factor of 
the animals in which methacrylate was used was .23 centimeter. Histological studies were 
comparable with those of the former experiment. The use of methyl methacrylate instead 


of bone wax had no effect in decreasing deformity. 
EPIPHYSEODESIS FOLLOWED BY RESECTION 


In twenty-two animals a study was conducted simulating the clinical condition of 
fusion across part of the epiphyseal cartilage which is occasionally encountered in children 
following epiphyseal injuries. In six-week-old animals, the lateral epiphyseal plate of the 
distal portion of the femur was exposed and a rectangular segment of the perichondrum 
and the underlying bone crossing the epiphyseal cartilage was removed and reversed, 
after the underlying cartilage had been curetted to a depth of two to four millimeters, 
according to the technique of Phemister. Thirty days later, roentgenograms were made 
and the operative area was again exposed. In sixteen animals, fusion was seen roentgeno- 
graphically and a bridge of bone was observed at surgery. In ten of the animals, the 
fusion area was widely resected and sufficient bone was curetted in order to clearly visu- 
alize the epiphyseal plate. The surgical defect was then packed with bone wax. The six 
remaining animals which showed roentgenographic and gross evidence of epiphyseodesis 
on exploration thirty days after the fusion served as controls. The right and left femora 
were removed from each of the experimental animals forty-five to 120 days after the 
second procedure 

The results in this group were similar to those observed in the first group. All the 
animals showed shortening and valgus which were not closely related to the duration of 
the experiment. The shortening and deformity were related to the remaining length of the 
intact, growing epiphysis and to the extent of the reactive bone bridging the epiphyseal 
line as seen in the histological sections. 

DISCUSSION 

The studies of Selye and Hellstadius have indicated that the epiphysis possesses 
a regenerative potential. Lacroix has shown that grafts of epiphyseal cartilage induce 
enchondral ossification in remote tissues, and that the potential is augmented when the 
peripheral portion of the cartilage is transplanted. In the investigations reported here, 
several factors should be considered in relation to the lack of observable regeneration of 
enchondrogenesis. Previous research has stressed that such potency is greatest in very 
young animals, although the work of Hellstadius was done with two-month-old rabbits. 
In the experiments described in this report, the ossification groove of Lacroix, which he 
regards as the area of the greatest regenerative capacity, was part of the resected segment 
in the animals of each group. 

The remainder of the epiphyseal plate continued to function in an uninterrupted 
manner. The histological observations in this study emphasized that the important and 
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perhaps the determining factor in causing deformity was the osteogenesis secondary to 
operative trauma which could not be fully controlled hy interposition media. The extent 
of the surgery and the intensity of the reactive bone changes determined the resulting 
deformity. This deformity, produced by the development of bone trabeculae which united 
the terminal epiphyseal plate to the metaphysis, was greater in the group of animals 
subjected to more radical resection in which the operative reaction could not be mini- 
mized by interposed material 

Some sections of bone from animals in which even a minor deformity had developed 
showed a thin line of bone trabeculae uniting the periphery of the epiphysis to the meta- 
physis. Therefore, in these animals a deformity equivalent to those with a broader area 
of union should have developed. The experiments of Odelberg-Johnson may explain this 
discrepancy. When he fused the vertebral laminae of young rabbits, he observed that 
vertebral body growth continued despite the spine fusion, but numerous minute defects 
appeared in the fused areas at the dise levels which were subsequently ossified, causing 
elongation of the graft. Such defects represented trabecular fractures produced by the 
distracting force of spinal growth, and ultimately caused the fused spinal segment to 
grow and to lengthen. It is possible that when only a limited area of fusion between 
the metaphysis and epiphysis developed in these animals, the normal growth force from 


‘artilage plate proved great enough to effect a gradual elongation of the 


the remaining 
fused area. This would explain the phenomenon of growth occurring in the lateral cartilage 


despite microscopic evidence of epiphyseal fusion 
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Fractures and Dislocations of the Cervical Spine 


AN Enpb-RESULT Stupy* 


BY WILLIAM A. ROGERS, M.D., BOSTON, MASSACHUSETTS 


In this article is reported the author’s experience in the orthopaedic treatment of 
seventy-seven patients who had suffered eighty-seven fractures of the cervical spine, 
dislocations of the cervical spine, or both. Most of the patients were treated on the Fracture 
Service or in consultation on the Neurosurgical Service of the Massachusetts General 
Hospital; several were treated in consultation in the Marine Hospital of the United States 
Public Health Service in Boston. The series of patients was accumulated during the years 
1940 through 1950. All of these patients, except fourteen, were seen at follow-up examina- 
tion by the author at one to twelve years after definitive treatment had been instituted 
in one of these hospitals. For the sixty-three patients who survived the injury, the mean 
follow-up period was five years. Fourteen of the seventy-seven patients died from compli- 
cations resulting directly from involvement of the cord, from within a few hours after 


injury to seven months after the injury 


CORD INJURY 

There is always danger that the cord and nerve roots in the close vicinity of the injury 

will be damaged when a fracture or dislocation occurs in the cervical spine This danger is 
present from the moment of injury until the fracture or dislocation has been reduced 
and the stability of the column has been restored. In this series of patients treated for 
eighty-seven injuries of the cervical spine, there was complete interruption of cord function 
mediately following the injury in approximately one in every five patients; there was 
aediate onset of partial loss of cord function in one in every four patients; and there 
was definite evidence of nerve-root pressure immediately following the injury in approxi- 
mately one in every five patients. In only twenty-seven of the seventy-seven patients 
was there no sign of loss of cord or nerve-root function as a result of the injury. It is a sad 
commentary that in one in every ten patients symptoms of cord compression or an increase 
of cord symptoms developed subsequent to the time of original injury during emergency 
care, during the time when the diagnosis was being established, during definitive treat- 


ment, or following reduction (Table I 


Cervical Injuries Dangerous to the Cord 

The cord may be damaged in most of the more common injuries of the cervical spine. 
Interruption of cord function will be seen to occur in association with injuries resulting 
from both forcible flexion and hyperextension. It is apparent that a decrease of the 
anteroposterior diameter of the vertebral canal to such a degree that it approaches the 
diameter of the cord will result in cord compression. There are various proved mechanisms 
by which the lumen of the canal is encroached upon sufficiently to endanger or actually 
to compress the cord. Bursting fractures of the vertebral body (longitudinal compression) 
commonly result in backward displacement of bone fragments (Figs. 1-A, 1-B, and 1-C); 
often there are immediate symptoms of cord compression. A. 8. Taylor, Schneider and 
Kahn, and Rogers '® have reported the late onset. of cord symptoms after failure to correct 
backward displacement of bone fragments. Such displacements are common in this injury. 
Relief of symptoms has followed decompression. Elsberg, Stookey” *%, Cramer and 

* Presented in part at the Joint Meeting of The American Orthopaedic Association and The British 
Orthopaedic Association London, July 1, 1952 
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MeGowan, Bucy and associates, and Barnes demonstrated that hyperflexion injuries of 
the cervical spine without vertebral fracture or dislocation may cause retropulsion of 
fragments of the intervertebral disc. It is also well known that disc displacements, dis- 
abling neurologically, may occur without specific injury. Anterior dislocation or unilateral 
rotatory dislocation may also result in cord damage (Figs. 2-A through 3-C). In such dis- 
locations, Barnes has shown that cord compression is not possible until the dislocation of 
one or both of the inferior articular processes is complete and they lock. In the presence 
of complete anterior dislocation, there may be no cord damage whatsoever (Figs. 4-A 
through 4-D). If, however, the spine is extended while one or both of the inferior articular 
processes of the dislocated vertebra are anterior to the superior articular processes of the 
vertebra below, the author has shown that, in the lumbar region, the lower border of the 
vertebral arch may move downward and forward into the vertebral canal and compress 
the cord from behind (Figs. 5-A and 5-B). Posterior dislocation (Fig. 19) and hyper- 
extension injuries may also result in cord damage. A. R. Taylor and Blackwood demon- 
strated at autopsy that posterior dislocation of a cervical vertebra may cause transverse 


TABLE I 


TIME OF ONSET OF NEUROLOGICAL SYMPTOMS 


Patients 


Vo Per Cent 
Late onset of increase of cord symptoms * (all were anterior dislocations S 10 
Immediate onset of symptoms of complete cord interruption ** 15 20 
Immediate onset of symptoms of incomplete cord interruption f 19 25 
Symptoms of nerve-root pressure only tT 15 20 
No neurological symptoms 28 36 
Total 77 100 


* Cases 3, 20, 37, 44, 45, 62, 63, and 66 
5, 7, 19, 25, 31, 32, 35, 46, 48, 50, 53, 71, 73, and 76 

t Cases 1, 6, 16, 18, 20, 22, 29, 30, 33, 37, 42, 44, 55, 60, 62, 63, 66, 67, and 77 
tt Cases 3, 11, 14, 21, 23, 26, 27, 28, 40, 45, 47, 57, 61, 72, and 74 
compression of the cord. This occurred in one patient in this series (Case 76). The disloca- 
tion may undergo spontaneous reduction without any immediate roentgenographic 
evidence of injury. A. R. Taylor also demonstrated on the cadaver that forward bulging 
of the ligamentum flavum through hyperextension of the cervical spine, especially when it 
occurs Opposite a marginal osteophytic ridge on the front wall of the canal, may cause 
compression of the cord. There is ample autopsy and clinical evidence to support this 
finding (Figs. 7-A and 7-B) (Cases 3 and 45). Bedford, Bosanquet, and Russell reported 
causal relationship between cervical vertebral osteophytes and cord degeneration. 

In order to explain the cord damage which sometimes occurs in the absence of definite 
roentgenographic evidence of injury to the vertebral column, it was long held that a dis- 
location had taken place, immediately followed by spontaneous reduction. The reduction 


big. 1-A: Case 10. A bursting fracture of the fifth cervical vertebra as the result of diving into shallow 
water. The posterior fragments have been displaced backward into the vertebral canal 

Fig. 1-B: In the anteroposterior roentgenogram, the centrum appears split vertically in the sagittal plane 
lhe lower part appears jammed into the concavity of the upper surface of the vertebral body below. In the 
superior portion there is definite lateral displacement of fragments; the superolateral processes do not clasp 
the body above but have been pushed laterally 

Fig. 1-C: The result two years later. There was complete and lasting freedom from cord symptoms (eleven- 
year follow-up), no pain, and full pre-injury activities. 
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Fic. 4-B 


Anterior dislocation of the fourth on the fifth cervical vertebra, four months after 
in automobile accident. He had received no treatment. There were no sy mptoms ol loss of cord function 


Fig. 4-B: Strong skull traction resulted in only slight improvement in position 


. 
Kia. 4-D 


I ig. 4-( Roentge nogram m ide during yper ition. Almost complete re duction was obtained by slowly 
ievering the infenor articular processes backward on the superior processes O! the vertebra below, as 
fulera. The two vertebrae were wired together and fused 

Fig. 4-D: The result five vears after fusion. Full pre-injury activities. No loss of cord function 


Was assumed to be due to recoil of the column resulting from muscle action; the disloca- 
tion was believed to cause the cord damage. No definite evidence in support of this 
explanation appears to have been reported and the concept has been widely disclaimed 
as highly improbable. In 1939, however, the author '’ reported autopsy findings in a 
thoracic spine which can be interpreted on no other basis than that spontaneous reduction 
occurred following dislocation (Figs. 8-A through 8-D). It is also apparent from the 
specimen that while the cord may be compressed during the phase of dislocation, the 


obvious cause of compression is the retropulsion of dise fragments into the vertebral 
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Fig. 5-A Fic. 5-B 

Fig. 5-A: Anterior fracture-dislocation of the first upon the second lumbar vertebra. The patient had 
been thrown from an automobile. There was little immediate evidence of root pressure. A few days 
later he was transferred from a distant hospital with an increase in motor and sensory paresis in both 
lower extremities. He could still move his lower limbs. Reduction was attempted by traction-extension 
without anaesthesia 

Fig. 5-B: This roentgenogram shows the extent of the replacement obtained. The flexion element of 
the dislocation had been corrected, but replacement posteriorly had been blocked by the superior 
articular processes of the vertebra below. At this point there was an abrupt and almost complete motor 
and sensory loss in the lower extremities. Open operative reduction was immediately carried out under 
local anaesthesia. At operation, when the vertebral arches were exposed, the inferior articular processes 
of the dislocated vertebra lay anterior to the superior processes of the vertebra below. As a result of the 
extension, the arch of the dislocated vertebra had moved downward and slightly forward, decreasing 
the diameter of the canal and compressing the dura and cauda equina between its lower edge and the 
posterosuperior margin of the vertebra below. Finally the posterior elements of the two vertebrae had 
locked preventing further extension. The locked processes were disengaged by spinal flexion, were 
manipulated into normal alignment, and then reduced by extension, thus decompressing the cauda 
equina '§. Subsequently, there was full return of motor and sensory function. (Reproduced from ‘Cord 
Injury During Reduction of Thoracic and Lumbar Vertebral-Body Fracture and Dislocation”’ by 
W. A. Rogers, J. Bone and Joint Surg., 2@: 692, July 1938 


canal. The roentgenograms of the specimen show narrowing of the intervertebral space. 
It is well known, however, that backward displacement of dise tissue can occur without 


narrowing of the involved dise space 
EMERGENCY TREATMENT’ 


Protection of the Cord in Cervical Injuries 

Because of the frequent association of loss of cord function with injury of the cervical 
spine, it is the responsibility of the trained aide who is first called upon to care for the 
patient with a neck injury to institute emergency measures which will protect the cord. 
Traction applied in the direction of the long axis of the spine in the neutral position will 
protect the cord which has escaped injury at the time of or subsequent to fracture or 
dislocation of the cervical spine, at least in a high proportion of cases, and will prevent 
further cord injury when damage has already occurred (Table II). Traction is applied 
to the cervical spine, as first aid, by means of an adjustable traction neck brace (Fig. 9). 
The brace is so constructed that it exerts a constant pressure against the chin and occiput 
in the cephalad direction and against the chest and shoulder girdle in a caudad direction, 
thus exerting traction on the cervical spine. During the past thirteen years such a brace 
has been used successfully as a routine measure to protect the cord in the presence of 


injury of the cervical spine. The brace must be worn at all times when the patient is 
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Fig. 6-B 
Fig. 6-A. Case 50. Lateral roe ntgenogram ol a posteriorly, dislo« ited atlas on the second 
tel i t he odontoid process and lateral arti ular processes ol the second 
illen down stairs landing on herjface 
to the hospital. There was evidence of almest 
Fig. 6-B 


cervical 

cervical 
ertebra. She had This had occurred shortly before admission 
complete loss of cord function 


Phis roentgenogram shows the reduction obtained]by skull traction 


-“ " 
. 





Kia. 6-¢ Fig. 6-D 
Fig 6-( 1 6-D: The ippearance ol these vertebrae seven vears later. While greatly improved 
neurologica it that time, she was still unable to work although she could care for herself in an institu- 
ion for the partia disabled. There was i normal range of cervical motion 


being moved from place to place, as in transfer to and from the x-ray department, to 
and from surgery, and during the application of tongs for skull traction. No cord injury 
occurred in any of the patients during these years while wearing one ol these braces 

Che traction force must be applied in the direction of the long axis of the neck in 
the neutral position 


cannot 


Che importance of keeping the direction of the traction in neutral 
we overemphasized. The term neutral, as applied to the cervical spine, may be 


defined as that position in which there is a slight amount of extension, that is, one of 
slight lordosis. Since both flexion and extension from the neutral position have been 
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TABLE II 


RESULTS OF SKULL TRACTION IN THE REDUCTION OF FRACTURES AND DISLOCATIONS 


AND THE PROTECTION OF THE CERVICAL SPINAL CoRD 


Prior 
Cord Injury ( ompl te Satistactor) 
otal Time Average Time During ( omple te Reduction feduction Failure of 
f Traction of Traction Traction Reduction Maintained Maintained Reduction 


26 weeks 


demonstrated to cause cervical-cord compression in injuries of the cervical spine, flexing 
and extending forces are to be avoided, at least until the nature of the myury has 
been determined 

For the brace to be effective, moderate pressure Is necessary on the chin and occiput 
For this reason the brace can be worn effectively for a few hours only. The pressure is then 
lessened for a short time, during which time the patient must be inactive. When traction is 
to be resumed, the brace is first shifted slightly to change the points of maximum pressure. 

Che traction brace must be worn from the earliest possible moment after the injury 
until the patient is safely in bed in the hospital and skull traction has been applied. 

Neck injuries require that the patient remain recumbent until stability has been 
restored 

When there is sensory paralysis, hard objects, such as pocket knives and pliers, must 
be removed from por kets as soon afte injury as feasible in order to prevent the develop- 
ment of pressure necrosis 


rHE DIAGNOSIS 


The diagnosis is made on the basis of the roentgenographic and neurological examina- 


tions. Anteroposterior, lateral, and right and left oblique roentgenograms of the entire 


Kia. 7-A 
Fig. 7-A: Anterior dislocation of the fifth on the sixth cervical vertebra in an old man with marked 
hypertrophic changes (marginal lipping). 
Fig. 7-B: While under halter traction for about one hour he became paraplegic and a complete spinal- 
fluid block developed. The roentgenogram made at that time shows reduction and hyperextension at 
the site of injur 
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Fic. 8-A Fic. 8-B 


Fig. 8-A: Sagittal section of an autopsy specimen of the decalcified sixth and seventh thoracic verte- 
brae. (Warren Museum, Harvard Medical School, Specimen No. 12736.) The patient, aged forty-three 
had fallen four stories from a roof to the sidewalk below. He had sustained a fractured skull, remaining 
unconscious, and dying on the third day after the injury. There is complete rupture of all binding liga- 
ments and muscles. The sixth intervertebral dise is shattered. Fragments of the sixth dise and a hema- 
toma are lodged between the dura and the posterior wall of the upper ol these two vertebrae Above 
the dise fragments are seen lodged in the vertebral canal as high as the superior surface of the sixth 
vertebral body; below, dise fragments including a fragment of the cartilaginous end plate are found as far 
distally as the sixth disc, to the remnants of which they are still attached by a band. The posterior 
ongitudinal ligament has been torn across opposite the middle of the sixth centrum The mass of disc 
fragments presses upon the crushed cord. 

Fig. 8-B: Paramedial sagittal section through one of the posterior articulations. 


Fie. 8-D 


Figs. 8-C and 8-D: Roentgenograms of the specimen. No evidence of fracture in the vertebrae 
Marked anterior dislocation of the sixth on the seventh thoracic vertebra must have occurred, reduction 


having taken place spontaneously through the recoil of the column when the force had been spent 


] 


cervical spine, as well as a roentgenogram made through the open mouth to show the 


odontoid process, are essential. A surgeon must be present when the roentgenograms are 


made because of the danger of cord injury as the patient is moved. The patient should not 


leave the x-ray department until satisfactory roentgenograms have been made. 
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TABLE III 


INjuRY DISTRIBUTION 
Number Number 
of ol 


Patients Lesions Per cent 


Wedge-compression fracture 10 


Bursting fracture of atlas 

Bursting fracture of vertebral body 

Unilateral rotatory dislocation 

Anterior dislocation 

Anterior fracture-dislocation 

Fracture ankylosed spin 

Posterior dislocation 

Hyperextension injuries 

Posterior irac ture-dislocation including odontoid process 


ee ee ne 


Anterior fracture-dislocation (including odontoid process 


Fracture of the odontoid process 


Unknown 


| 


Potal 


two different Injuries were counted twice 
o , 
two anterior and two posterior, fracture-dislocations of atlas on axis. 


* Seven patients having 


** Four lesions were counted twice 


rREATMENT 


The first objective in the defini- 
tive treatment is the protection of 
the spinal cord during reduction and 
stabilization. When the salety ol the 
cord has been reasonably assured 
through properly applied and = ade- 
quate skull traction, reduction of the 
fracture or dislocation becomes the 
surgeon's next responsibility. In at- 


tempting reduction, restoration of the 





anteroposterior diameter of the ver- 





tebral canal, commonly decreased by 
the injury, to as near the normal as 
possible is of primary importance 
To restore the injured vertebra to a 
normal or stable relationship with the 





vertebrae immediately above or be- 
low is the next important step. Fi- 
nally, measures are undertaken to Fig. 9: Cervical-traction brace used in first aid and at all 
assure lasting stability in the injured times when the patient is being moved about before the 


; ; neck 1s stabilized 
spine either through internal fixation ae 


and fusion or by adequate external fixation until healing is complete. 
(mong the key articles in the field of skeletal traction for the reduction of fractures 


and dislocations of the cervical spine are those by Crutchfield, Hoen, MeKenzie, and 


Barton 
Internal fixation by means of silk or wire loops, binding together the vertebral arches, 


Vol 39-A. NO. 2, APRIL 1957 








352 W. A. ROGERS 





lraction trolley attached to the adjustable head of the bed. This device, designed by the author 
very much facilitates the care of the patient ind adds to comfort Photograph obtained through 
the kindness of Dr. J. ¢ White 


and posterior fusion by grafting in order to stabilize the cervical spine at the site of injury 
have been practiced occasionally for many years. Cone and Turner, in 1937, reported a 
substantial series of cervical-spine injuries treated by fusion with excellent results. In 
1942, the author reported a series of eleven cases of fracture and dislocation of the cervical 
spine in which wire internal fixation and spine fusion had been employed to stabilize the 


18 


injured cery ical spine 


Skull Traction 


The spinal cord is protected when the cervical spine is under skull traction. That 
this is true is attested by the fact that cord injury did not occur in a single instance while 
the neck was under skull traction for a total of 326 weeks in the forty-eight patients in 
whom it was used. The injuries in these patients represented almost every common type 
of fracture and dislocation of the cervical spine (Table 1). In forty-three of forty-eight 
patients (90 per cent) complete reduction of the fracture or dislocation or a satisfactory 
position * of bone fragments was obtained as a result of the traction applied primarily to 
protect the cord. Skull traction is usually unnecessary after a few days when reduction 
has been followed by internal fixation and fusion. The more satisfactory devices in our 


experience for applying skull traction are Barton tongs and Hoen wires. 


Care of the Patient 


The traction cord is passed through a pulley attached to a trolley which can move 
freely on a horizontal track fixed to the adjustable head element of the bed (Fig. 10). This 


device, designed by the author, makes it possible for the patient to lie on either side or on 


* One may arbitrarily accept as a satisfactory position one with less than three-millimeters decrease in 
diameter of the lumen of the vertebral canal 
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Fig. 11-B 


Figs. 11-A and 11-B: Case 43. Anteroposterior and 


lateral roentgenograms showing an anterior 
dislocation of the 


itlas on the second cervical vertebra with non-union of a fracture of the odontoid 
process. The injurv had occurred seven months before and the diagnosis had not been made. The 
xamination neurologically was negative 





Fig. 11-C Fig. 11-D 
Fig. 11-C: Reduction was by skull traction. The roentgenograms were made after ten days of traction 
I ig. | 1-D: This roentgenogram shows the appearance three years after the ope ration. There is solid 


bone fusion 





the patient is symptom-free; and he has been at work for two and one-half years. The 
fracture of the odontoid process did not unite. 

his back. He may also be raised to the semi-upright position when the head element of the 
bed is turned up. In this position he may read and feed himself with comparative ease. The 
period of recumbency is, therefore, less tedious and the nursing care is facilitated, especial- 
ly in patients with cord injury in whose management frequent turning is important. 
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_ Reduction by Skull Traction 


Anatomical reduction was effected 
by means of skull traction in twenty- 
nine of the forty-eight patients upon 
whom it was used. In the patients in 
whom reduction was complete, there 
were fourteen anterior dislocations, 
seven bursting fractures of the cen- 
trum, one bursting fracture of the 
atlas, one wedge-compression fracture 
of the vertebral body, three fractures 
of the odontoid process with displace- 
ment, one posterior dislocation, and 
two fracture-dislocations. In eight 
other patients, anatomical restoration 
was maintained by skull traction. In 





one patient, partial anterior dislocation 
Fic. 12 had been present for seven months; 
oe ae Mi onaeioe ram, “skull traction was attempted and the 
dislocation was promptly reduced 
(Figs. 11-A through 11-D). However, skull traction failed to reduce a partial anterior 
dislocation present for four months (Figs. 4-A through 4-D). Reductions were arbitrarily 
considered satisfactory when the roentgenograms showed that there was less than three- 
millimeters decrease in the anteroposterior diameter of the vertebral canal. Such reduc- 
tion was brought about in six other patients. In the total series there were five failures of 
reduction by skull traction; four were in patients with unilateral rotatory dislocations 
and one Was in a patient with an anterior dislocation of four months’ duration (Table II). 
There were eight patients in whom fractures or dislocations were reduced by halter 
traction, by open reduction, or simply by positioning (three partial dislocations) and in 
whom reductions were then maintained without loss by skull traction (Table IT). 


Open Reduction 


It is becoming more generally recognized that delayed onset of neurological symptoms 
or failure to regain function in damaged cords following injury to the cervical spine is 
causally related to the decrease in the anteroposterior diameter of the neural canal. This 
decrease in diameter is caused by displacement of bone, disc, or ligament as observed by 
clinicians for a number of years. More recently, it was studied by Kahn, and by Schneider 
and Kahn. Kahn pointed out that the dentate ligaments may prevent free movement of 
the cord posteriorly away from bone or disc fragments which have been displaced back- 
ward into the vertebral canal by injury. It may be demonstrated by anatomical dissection 
that the dural prolongations along the spinal-nerve roots resist backward displacement. of 
the dura. Since the dentate ligaments are attached to the dura, the cord cannot move 
posteriorly away from the protrusion. When, however, these ligaments are divided in the 
vicinity of a fragment of bone or dise protruding posteriorly, the cord can be seen to move 
backward and may by this means be decompressed. Any definite decrease in the antero- 
posterior diameter of the bony canal must therefore be corrected when possible. Correction 
is brought about by reducing the fracture or dislocation by means of either skull traction 
or open operative manipulation’ '’. In the presence of irreducible bone displacement, 
Kahn and Schneider advocated laminectomy, followed by division of the dentate ligaments 
on either side in the vicinity of the displacement and by fusion. 

Open reduction was undertaken in seven patients in the series here reported. In four 
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. Wedge-compression fracture of the fifth cervical vertebral body shortly after injury. 
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n. Bone fusion was solid: the patient had resumed work as a printer six weeks after the injury. H 





The result at the end of eight years. Flexion. 
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Fig. 14-A Fic. 14-B 
Figs. 14-A and 14-B: Case 64. Ante roposterior ind lateral roentgenograms of a fracture at the base 
of the odontoid process and a crush fracture of the right superior articular process of the second cervical 


ertebr 


of these seven patients definite decrease of the front-to-back diameter of the vertebral 
canal had persisted in spite of skull traction. Three had unilateral rotatory dislocations 
and three had anterior dislocations. In one patient there was a free vertebral-arch frag- 
ment. Open reductions were complete in six and almost complete in one, the lumen 
of the vertebral canal being restored to normal in each instance. In one of these patients 
there was delayed onset of cord symptoms, due to manipulation during laryngoscopic 
tracheal intubation, a method henceforth abandoned. Two of the patients who underwent 
open reduction had cord sy mptoms at the time of operation; each regained complete cord 
function and remained neurologically normal for two to twelve years following operation 
The dislocation had been present in one of the seven patients for four months prior to 
the reduction (Figs. 4-A through 4-D 
The operation of open reduction is performed with the patient prone, the head 
resting ol the attachment of the table used in cerebellar surgery Skull traction is main- 
tained throughout. General anaesthesia is administered endotracheally through an 
intranasal tube. Laryngoscopic tracheal intubation must not be used. Identification of 
the injured vertebra during the operation has not always proved easy. The prominence 
of the spinous processes Ol the second, sixth, and seventh cervical vertebrae makes possible 
ose approximation to the injured bone. Exact identification is then obtained roent- 
genographically by the use of a metallic marker. This has been routine practice since 
1940, when an injured vertebra was erroneously not included in the fusion. The neural 
arches of the involved vertebrae, including the articular processes, are exposed subperios- 
teally. Reduction is then effected, usually by gentle instrumental manipulation applied 
through the spinous processes. If necessary, the head may be manipulated by an assistant, 
the appropriate maneuvers being clearly indicated by inspection of the exposed neural 
arches. In long-standing anterior dislocation (Figs. 4-A through 4-D), it may be necessary 
in order to accomplish reduction to lever with an appropriate instrument the displaced 
articular processes back into normal relationship with their articulating fellows. As an 


alternative, gentle instrumental manipulation may be applied to the spinous processes 


o 


following partial excision of one or more articular processes 
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Fig. 14-C Fic. 14-D 


Figs. 14-C and 14-D: Only partial correction of 
the deformit was obtained by skull traction 





Fig. 14-E: The result three vears after injury 
Chere is evidence of traumatic arthritis of the right 
lateral articulation between the axis and atlas and 
ce pression ol the right irticular process Ol the axis 
The patient was symptom-tiree 


Wire Internal Fixation and Fusion 


Following reduction, excellent internal 
fixation is provided by binding together 
with wire the bases of the spinous processes 
of the injured vertebrae and those of the 
vertebrae next above and below. Bone grafts 
are applied to the exposed cortical surfaces, 
denuded of periosteum, between the lami- 
nae and between the spinous processes. 
Stabilization by this means assures the 
lasting safety of the cord (see Fig. 5 on page 
249, Vol. 24, The Journal of Bone and Joint 


Surgery). Solid bone fusion was accom- 





Internal fixation and fusion achieved by this procedure prevent recurrence of dis- 


plished by means of this technique in thirty- . . 
: ‘ Fig. 14-E 


six of thirty-nine patients. 


placement, shorten the period of recumbency in traction, and allow the patient to be 
up and about and to leave the hospital at an early date. Patients with loss of cord function 
can be mobilized much sooner. Early resumption of light activities is permitted and 
resumption of full pre-injury activities without too great a loss of time is made possible 
in a high proportion of cases (Table IV). This form of stabilization has protected the 
cord from attrition in this series 

In the thirty-nine patients, each vertebra which had been fractured or dislocated was 
fastened to the adjoining injured vertebra, and to the next normal vertebra, above and 
below, in a normal or nearly normal relationship. Fixation was accomplished by means of 
figure-of-eight loops of 22-gauge stainless-steel wire, which bound together the bases of the 
spinous processes. The wire prevents hyperextension and makes it possible for the posterior 
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articulations to block flexion. Autogenous cancellous iliac-bone grafts, in the form of slabs, 
three centimeters by one centimeter by 0.3 centimeter were then packed in layers, bridging 
the intervals between the laminae, about the bases of the spinous processes, under the 
wires, and between the spinous processes. 

All patients who were free of cord 
symptoms at the time of operation (there 
were thirty-three) were allowed to be up 
and about in a few days to several weeks 
after the date of operation. On becoming 
ambulatory they were equipped with a 
restraining cervical brace (Fig. 12) which 
was worn uninterruptedly until solid fusion 
had been demonstrated beyond any doubt 
The brace was designed and worn as a re- 
straint to prevent wide ranges of motion 
of the neck; it was not at all intended to 
immobilize. By restricting motion, all undue 
stresses on vertebral cortices at the points of 
contact with the wire loops were avoided. 
Ryerson and Christopher showed that un- 
restrained metion will result in erosion of 
the bone by the wire and stability will be 
lost before bone fusion has taken place. 

All patients who were free of symptoms 





of cord compression left the hospital in the 


ambulatory state 





Fig. 15-B Fig. 15-C 


Figs. 15-A and 15-B: Case 13. Anteroposterior and lateral roentgenograms of a bursting fracture of 
the atlas. Notable is the fracture through the groove ol the vertebral artery in the lateral view and the 
fracture through the right lateral mass including the attachment of the anterior arch of the atlas to the 
right lateral mass of that bone in the anteroposterior view 

Fig. 15-C: The reduction obtained by skull traction 
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Fig. 15-D 
rhe result twelve vears after the accident. The patient is symptom-free. The 
i steeplechase refused a Jump he was thrown over the 
first cervical vertebra. There were no cord symptoms 


} igs 15-D and 15-E 
fracture occurred when the horse he was riding in 
fence and landed on top ol his head bursting the 


END RESULTS 


The result in each patient was determined by physical and roentgenographic examina- 
tion (at one to twelve years after the beginning of definitive treatment, the average being 
five years) (Table IV). Fourteen of the seventy-seven patients died from complications 
resulting directly from involvement of the cord from a few hours to seven months afte) 


the injury 


Internal Firation with Fusion (Thirty-nine Patients 


Fusion: The criterion of solid bone fusion in the cases of operative stabilization was 


absence of demonstrable change in the relationship of the fused vertebrae to each other 

in two sets of comparable lateral roentgenograms made in maximum flexion and maximum 

extension one week apart (Figs. 2-A, 2-B, and 2-C). In all but two patients, fusion took 

place. The time required for fusion was eight to twelve weeks, usually eight weeks 
Recurrence: No patient in whom the involved vertebrae were fused together, surgi- 

cally, suffered a recurrence of dislocation or of deformity 

In no patient who was free of neurological symptoms before 


Neurological status* 
All patients who had neurological 


operation did they develop subsequent to solid fusion 
symptoms indicative of partial loss of cord function at the time of operation (Cases 20, 29, 
and 37) were so improved that their neurological status was nearly normal 

One patient had had four episodes of quadriplegia during the preceding nineteen years because of a 
chron progressive anterior dislocation of the atlas on the second cervical vertebra (Case 20). A laminec- 


tomy was done; the dura was not opened. Fusion was effected between the occiput and the second and 


Immediately after surgery he was again quadriplegic 
At the last follow-up examination, seven vears after surgery, 


third cervical vertebrae Slowly thereafter his condi- 


tion improved, becoming nearly normal 
he was symptom-free with the exception of cervical motion which was limited to a few degrees. In this 
patient, there were also advanced hypertrophic arthritic changes. He was sixty-four years of age and had 
retired. Reproductions of the roentgenograms appear in Figures 12-A and 12-B in a previous article!*: (See 
Tables V, VI, and VII.) 

Pain: None of the thirty-nine patients who underwent fusion complained of neck 


pain subsequent to wound healing. 
Functional restoration: This was complete in the range of cervical motion consistent 
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TABLE I\ 


uLrs oF TREATMENT OF SKELETAL INJURY 


il 
Including Internal Not Including Internal 
Fixation-Fusion in Fixation-Fusion in 
39 Patients 33 Patients 

Anatomical reductior 

obtained or maintained 
By skull traction 19 14 
By open operation 6 249) 2 
By halter traction ! | 

Satistactor restoration of tumen 
of vertebral canal (decrease less 31 7 
than 3 millimeters 

By skull traction ] 5 
. 
By_open operatior l 2 10 
By halter traction a 
Preset! in old l 7 2 

Unsatis restoratl of lu 
nie ’ vertebral mal cle 
reins ! i } n 3 millimeters 

By skull tractior 
By halter traction 
Present in old injut l 

Stabili 
Cin re USI1O vi 
I ‘ ¢ is 8-12 weeks - _ 

s, (9D5,) 
9 (30°, 
Spontaneous (interbod fusilor 4) 
Time of spontaneous interbody fusion 1-18 months 

Instal 
| ure ( Ive ls 2(5 } 

Recurre e ot dislo I $(16', 

(Comp : 2 (5°) 2 (6°, 
Annesthetic deat! larvngoscopi intubation) 1 (inadequate innest hesia) 
lemporal ggravation oO neurological 

symptoms | (laminectomy old injury) 
Halter t 10 estlessness, death l 

Return to Work 3 of 34 (97°,) 22 ol 27 (81%) 
Time of return 5.4 months 9 months 
Irreparable cord injury or old age 5 6 


with age in all of the patients except four. Two patients underwent fusion of the occiput to 
the first. second, and third vertebrae; these retained 10 per cent and 20 per cent of rotation, 
respet tively Two patients W ho underwent fusion of the first and second vertebrae retained 


50 per cent of rotation 
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TABLE \ 


CoMPLETE AND ALMosT COMPLETE INTERRUPTION OF CorD FUNCTION 


Improve- Death 
ment to Moderate Slight Return Death before 
Normal Improve- or no to during or after Definite 
or Almost ment Improve- Work Treatment Results of 
Normal ment Treatment 
Anatomical reduction 5 (55.5%) $ (44.4°,) } 2 
ind operative or spon- Cases 2, Cases 5, Cases 2, Cord death | 
taneous tusion 9 pa- 29, 12, 76, 16, 66, and 29, 42, and Pneumonia | 
tients ind 77 73 7a Cases 66 and 7 
Satistactor reduction 1 (9°) 1 (9°) Y (82°,) ] Ss 
without operative ol! Case 53 Case 50 Cases 3, 7 Case 53 Cord death j 
spontaneous fusiot 11 25, 32, 44 Urinary-tract 
patients 15, 62, 65, infection 2 
ind 71 Pulmonary 
infarct | 
Cases 3, 7, 25, 32 
14, 45, 62, and 65 
Unsatisfactory * reduction l 
but operative ol spon- (ase 20 
taneous fusion | pa- 
tient 
More than 3 millimeters 
decrease in diameter ol 
vertebral cana 
Without result from treat- } 
ment patients Cases 19, 
31. 35, 
and 48 
Tot 25 patients 7 (28°) 1 (4°,) 3 (52°,) 5 10 $(16°,) 


Return to work: Thirty-three of the thirty-nine patients who underwent operative 
fusion resumed work in an average of five and one-half months. Of the remaining six, 
three were quadriplegic and three had retired from work on account of age. 

Failure of fusion: Fusion failed in two of the thirty-nine patients. In one (Case 34), 
the wire used for internal fixation broke. A considerable portion of one of the vertebral 
arches had been removed as a free fragment which was felt to be a menace to the cord. 
The patient had no further trouble from the injury in spite of the failure of fusion. The 
other patient (Case 45), a woman of sixty-two years, had advanced degenerative arthritic 
changes in the cervical spine with marked lipping. Her neck had been accidentally hyper- 
extended during laryngoscopic intubation for endotracheal anaesthesia. She was found 
to have complete interruption of cord function following the operation and died the next 
day. Laryngoscopic intubation was forthwith stopped in this form of surgery of the 
cervical spine; there has been no further trouble since and intranasal tracheal catheteriza- 


tion has proved safe and effective in fifteen subsequent patients. 
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TABLE VI 


PARTIAL INTERRUPTION OF CoRD FUNCTION 


Improvement Marked Moderate 
to Normal or Improve-  Improve- feturn 
Almost Norma! ment ment to Work 
Satisfactory reduction and operative 8 (80°, 1 (10°; 1 (10°, 8 
or spontaneous fusion 10 patients Cases 1, 6, 22, 30, 33 Case 37 Case 16 Average 6 mos 


55, 60, and 67 


Operative fatality: One patient (Case 45) suffered fatal cord damage from cervical 
hyperextension incidental to laryngoscopic intubation. 
Von-operative fatality: One patient who had operative fusion and who was quadri- 


plegic succumbed to pneumonia two years after the operation. 
Patients Treated without Surqical Fusion 
] 


Of the thirty-eight patients who were treated without surgical fusion, six died 
of cord damage, sustained at the time of injury, within a few days of admission to the 
hospital 

Reduction: Anatomical reduction was achieved or maintained in twenty-one of the 
remaining thirty-two patients — in thirteen by means of skull traction and in seven by 
means of halter traction. Incomplete reductions but. stable relationships were achieved 


or maintained in ten five by means of skull traction, and five by means of halter 





Fic. 18-B 
Fig. IS-A: Case 56 
ourth intervertebral disc 


An extension fracture of the ankvlose d cervical spine through the level of the 
In spite of complete ankylosis of the spine in flexion he had managed to earn 


his living as a truck driver. Shortly before admission he had fallen from his truck striking his forehead 
on the tailboard. There were no me urological svVmptoms The exte nded position was m tintained by skull 
traction with some improvement in his posture 

Fig. 18-B: Refusion took place spontaneously in the improved position in ten weeks and he resumed 


vork ten months after the injur 
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traction o1 hy brace Incomplete reductions could not be improved in two patients; one 


lesion Was of long standing and one was accepted 1 the patien 
Recurrences: In spite of external fixation, there was recurrence in four of the thirty- 
two patients. In each instance, the injury was an anterior dislocation; in three of the four 
patients the sixth vertebra was dislocated on the seventh; in one, the fifth vertebra was 
dislocated on the sixth (Cases 6, 23, 42, and 59 


This occurred between adjacent injured vertebral bodies in 


Spontancous fusion: 
eight of the thirty-three patients and was probable in a ninth. The time of interbody 


fusion could not be determined with precision for a number of reasons. Fusion had un- 


questionably taken place at three months in one patient and at eighteen months in another 
the extremes). The average time for seven 
of the patients was probably about eight 
months. In one patient interbody fusion Ooc- 
curred not only at the site of injury but at 
the second dise above and the dise next be- 
low (Cases 23, 33, 39, 40, 42, 58. 59, 72 
and 76 

Von-union: This occurred in two pa- 
tients. Both had sustained fractures of the 
odontoid process (Cases 9 and 44). All other 
fractures united 

Pain: No patient complained of local or 
referred pain in this group once the injury 
had healed 

Functional restoration: There was a com- 
plete range of cervical motion consistent 
with age in all patients who survived the 
injury. As degenerative arthritic changes 
developed with advancing years, the range 
of motion became correspondingly limited. 
There seemed, however, to be no limitation 
directly attributable to the injury itself 

Return to work: Twenty-two of the pa- 


tients who survived the injury returned to 





work in an average of nine months 
healed 


Case 76. Lateral roentgenogram of a 
the third on the fourth 


(‘ord wmyury during treatment This OC- . 
: 2 posterior dislocation of 


curred In two patients. vertebra which had been ilmost completely re- 
One of these patients was sixty-four vears of age duced eight vears before. Interbody fusion occurred 
He had fall | { . & hel | between the second and third, fourth and fifth, and 
. ( i \ s s } eK Del¢ J ss 
“ — wipers - — — , ™ sana — fifth and sixth vertebrae He had recovered almost 
to the hospit i! and had been in bed since because of to normal following quadripl gin 


pain in the nec mn entering the hospital he had no 

sign of cord injury; there was weakness of hand grip bilaterally. Roentgenograms disclosed a partial anterior 
dislocation of the fifth on the sixth cervical vertebra and the cervical spine Was the seat of advanced degenera- 
tive arthritis with marked lipping. Halter traction was applied. An hour later signs of complete interruptior 
of cord function had developed at the level of the fifth cervical vertebra. There was a partial block to the 
flow of cerebrospinal flu Roentgenograms made at that time showed that reduction had taken place. 
There was a tual hy perextension of the fifth on the sixth cervical vertebra and marked lipping on the inferior 


margin of the fifth cervical vertebra posterioriy and on the superior Margin ot the sixth vertebra posteriorly 


Cord function was not re-established and the patient died five weeks later. No autopsy was performed. He 


had been very restless while under halter traction: it seems probable that the cord was compressed between 


a bulging ligamentum flavum behind and marked marginal lipping anteriorly due to voluntary hyper- 


extension. Had skull traction been employed this fatality would probably have been avoided 


Halter traction strong enough to be effective is too uncomfortable; uncontrollable 


restlessness may ensue and be disastrous 
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Fie. 20-A 
Case 9. Anteroposterior and lateral roentgenograms of a fracture of the odontoid process. There was 
posterior dislocation of the atlas on the axis; the odontoid process was displaced backward with the atlas 





Fic. 20-B Fic. 20-C 

Fig. 20-B: Reduction was obtained by skull traction and was almost complete. 

Fig. 20-C: Although union of the fracture of the posterior arch had occurred within three months of 
the time of injury, non-union of the odontoid fracture was still present at follow-up examination, five 


vears later. He was symptom-free, normally active, and had a normal range of cervical motion. The 


dislocation had not recurred. The examination neurologically was negative 
The second patient, seventy-five vears old, fell two davs before admission to the hospital injurving his 
neck. There was no evidence of cord or root compression toentgenograms disclosed an anterior dislocation 
of the fifth on the sixth cervical vertebra. Hoen wires were introduced into the skull without incident until 
the skin sutures were being placed where the local anaesthetic had evidently worn off. The patient, whose 
neck had been stabilized with a Thomas collar during the insertion of the Hoen wires, suddenly thrashed 


ibout. At once he went into shock and was found to have become quadriplegic. The next day the dislocation 


was found to have been reduced. The skull traction maintained the reduction and allowed adequate nursing 
care with frequent changes of position, The patient was comfortable at all times. The patient died six days 
ifter the onset of quadriplegia which was in all probability due to violent extension of the dislocated cervical 
vertebrae 

Cause of death: Thirteen patients in the group of thirty-eight patients treated without 
surgical fusion died as a result of the injury. Three patients died of cord damage within a 
few days of the injury before results of treatment could be noted. Three died of cord 
damage in spite of treatment in one to six days. Two died suddenly of massive pulmonary 
infaretion, one at eleven days after injury and one at two weeks. Two in whom the bladder 
was paralyzed beeause of the cord injury died of urinary-tract infection. One died of 
cardiac failure; and two died as a direct result of definitive treatment, one from halter 


traction, and one from failure of local anaesthesia during application of skull traction 


MORE COMMON TYPES OF CERVICAL-SPINE INJURY 
The common injury of the cervical spine is anterior dislocation of a vertebral body. 


Less frequent are bursting fractures of a vertebral body, unilateral rotatory dislocations, 
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Fig. 21-A 
Case 17 Anteroposterior and lateral roentgenograms of a fracture of the odontoid process. There was 
moderate displacement, the process being inclined to the right. There was a compression fracture of the 


right superior articular process of the axis 








Fic. 21-B 


Union of the fracture occurred with traumatic changes in the right superior articular process ot the 
second vertebra, three and one-half months after the injury. The roentgenograms were made at 


follow-up examination at twelve years. 


anterior fracture-dislocations, and uncomplicated wedge-compression fractures. Still less 
common appear to be fractures of the odontoid process, fracture-dislocations of the atlas 
on the second cervical vertebra, bursting fractures of the atlas, and posterior fracture- 


dislocations (Table III). 


Wedge-( ‘ompression Fracture 

Wedge-compression fracture of a cervical vertebral body is caused by violent hyper- 
flexion of the cervical spine, the mechanism being essentially the same as that in wedge- 
compression fracture of the lumbar spine. Uncomplicated by dislocation of the vertebra 
next above, this injury was found nine times in six patients in this series of eighty-seven 
injuries of the cervical spine (Figs. 13-A, 13-B, and 13-C) (Cases 33, 51, 52, 53, 65, and 78). 
Four of the patients having wedge-compression fractures remained free of cord symptoms. 
One patient (Case 53) had sustained wedge-compression fractures of the fourth and fifth 
vertebrae in each of which the deformity was marked. Immediately following injury in 
this patient there was almost complete motor and sensory loss below the fractures. Within 
1 few weeks there was nearly complete recovery of cord function. In the other patient 
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Case 75. Anteroposterior and lateral roentgenograms of a fracture of the odontoid process. There was 
moderate displ wcement, the process be ing inclined to the left. There was a compression iracture ol the 


ft. superior articular process of the axis 











Fig. 22-B 


Union of the fracture occurred with traumatic changes in the left superior articular process of the 
ixis, four months after injury. The roentgenograms were made at follow-up examination at nine years 
3) with a wedge-compression fracture of the sixth vertebra, there was immediate 
partial interruption of cord function. Complete recovery ensued. One patient 
sustained wedge-compression fractures of the fourth, fifth, and sixth cervical 
vertebrae 
Five of the fractures were reduced by traction. In these, reduction was almost com- 
plete. In two instances, restoration of shape of the deformed vertebra was satisfactory. 
Stabilization of the spine by fusion was effected in two of the six patients (Cases 52 and 
65). All of the patients returned to work, four in five and one-half months. One with 
multiple major injuries, resumed work in twenty-four months and one with cord injury 


in fourteen months 
Bursting Fractures of the First Cervical Vertebra (Jefferson's Fracture) 


\s with the bursting fracture of a vertebral body in the lumbar region, bursting 
fracture of the first cervical vertebra results from violent compression in the long axis 
of the spine. Usually the patient is thrown or falls from a height in such a way that he 
lands on the top of his head. The condyles of the occiput, which are directed distally and 
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TABLE VII 


NERVE-Roor COMPRESSION 


Improvement 


to Normal or Slight Moderate Return 
Almost Normal tesidual Residual to Work 
Satisfactory reduction and 16 (80% 2 (10% 2 (10% 19 (95°) 
operative or spontaneous Cases 2, 11, 14, 21, Cases 22 Cases 16 Average of 
fusion — 20 patients 23, 26, 28, 30, 33, 42, 55, and 67 and 29 6.5 months 
57, 60, 72, 74, and 77 
Satisfactory reduction with- l l 2 
out operative or spontane- Case 41 Case 53 Average of 
ous fusion —2_ patients 13 months 
Unsatisfactory reduction but 2 2 
operative or spontaneous Cases 18 and 47 Average of 
fusion — 2 patients 9 months 
Total 24 patients 19 (79% 3 (12.5% 2 (8%) 23 (96% 


laterally, are forced against the superior articulations of the atlas and, acting as a wedge, 
burst the ring of bone which constitutes the atlas. The resulting fracture may be single 
or multiple. The fractures posteriorly occur through the grooves of the vertebral arteries 
Fig. 15-B); anteriorly, they may occur on either side at the junctions of the anterior arch 
of the atlas with the lateral masses. The lateral masses of the atlas tend to become dis- 
placed laterally (Fig. 15-A). This fracture does not appear to be a common one; there 
were two in this series (Cases 13 and 37 

No evidence of cord injury was present in either of the two fractures of this type; 
in one (Case 37), complicated by a fracture-dislocation of the second on the third cervical 
vertebra, there was partial interruption of cord conductivity in the vicinity of the injuries, 
not associated with the injury of the atlas. 

Reduction was accomplished by skull traction in each of the two fractures and union 
occurred in both. One of the patients complained of pain after healing had taken place; 
he had at least half the normal range of motion. In this patient, an elderly man 
who had retired, the fracture was complicated by an anterior fracture-dislocation of the 
second on the third cervical vertebra. It was necessary to stabilize the spine by wire 
fixation and fusion. The other patient resumed full pre-injury activities in six months. 


Bursting Fracture of the Vertebral Body 


This fracture results from violent compression of the vertebral body between the 
body of the vertebra above and the body of the vertebra below. Commonly the injury 
occurs during diving into shallow water. The force is applied directly in the long axis of 
the spine. As in lumbar bursting fractures, the nucleus pulposus of the disc above and 
that of the disc below are forced into the core of the body, causing it to burst. Unlike some 
bursting fractures of lumbar vertebrae, the cervical body breaks into several large frag- 
ments (Fig. 1-A). The centrum, as seen in the lateral roentgenogram, appears to have 
been split into one or more anterior fragments and one or more posterior fragments. The 
sharp antero-inferior lip of the centrum above appears to have been driven into the 
fractured vertebral body, splitting it in the coronal plane. The anterior fragments appear 
to have tipped backward superiorly and become displaced forward inferiorly. The main 
posterior fragment is tipped forward superiorly and displaced backward inferiorly. 

More important is the dangerous backward displacement of the main posterior frag- 
ments into the vertebral canal which may cause cord compression by decreasing the 
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anteroposterior diameter of the vertebral canal. Lateral displacements may cause nerve- 
root compression. 

As seen in the anteroposterior roentgenogram, the vertebral body appears to have 
been split vertically in the sagittal plane (Fig. 1-B). In the inferior portion of the vertebral 
body there may be little or no lateral displacement of fragments. Presumably the lateral 
projections upward of the vertebra below prevent this. Superiorly, however, there may be 
slight but definite lateral displacement of fragments, for the lateral processes of the 
fractured vertebral body do not clasp the vertebral body above but are spread apart. 
Each lies lateral to the normal position. 

In view of this skeletal displacement, neurological symptoms are to be expected and 
actually occur frequently. The injury is an especially dangerous one, as it is in other 
regions of the vertebral column. In this series, there were twelve such injuries (14 per 
cent) in ten patients, only two of whom escaped neurological changes (Cases 10 and 61). 
Two patients experienced immediate complete interruption of cord: function (Cases 2 
and 25). One improved only slightly in the seven weeks before he died of a massive pul- 
monary infarction; the other improved early in neurological status and was nearly normal 
eight months afterward. In three patients (Cases 55, 60, and 67) there was immediate 
partial interruption of cord function: two of these improved to nearly normal; one was 
normal. Three others had immediate symptoms of nerve-root compression; all improved 
subsequently to normal (Cases 11, 14, and 28). 

Skull traction produced nearly complete reduction in each of the seven patients 
upon whom it was used (Cases 10, 11, 14, 25, 28, 60, and 67); all had fresh fractures 

Fig. 1-C). Halter traction maintained a satisfactory position of fragments in one patient 
and plaster-of-Paris fixation in another. One patient with a minor deformity received no 
treatment; his fracture healed without incident. 

Internal fixation and surgical fusion resulted in stable cervical spines in all eight 
patients upon whom operation was performed. In none of these patients did cord symp- 
toms persist or recur. One quadriplegic patient (Case 25) died in seven weeks of pulmonary 
infarction. In one patient (Case 61) the fracture healed without treatment. Nine of the 
ten patients in this group resumed pre-injury activities in five months (Cases 2, 10, 11, 
14, 28, 55, 60, 61, and 67). 


Unilateral Rotatory Dislocation 

Unilateral rotatory dislocation is caused by forcible lateral flexion and rotation of 
the cervical spine away from the dislocation, either as the result of muscle action or of 
The dislocation may also occur spontaneously 


indirect violence (Figs. 3-A, 3-B, and 3-C 
in the rheumatoid cervical spine and in children with upper respiratory-tract infections 
during sleep. Such spontaneous dislocations appear to follow abnormal relaxation of the 
binding ligaments 

There were nine unilateral rotatory dislocations in eight patients in this series. In 
only two patients did symptoms of cord damage develop as a result of the injury. These 
symptoms, indicative of partial interruption of cord function, appeared in one patient 
who was struck on the head by a heavy plank and knocked down. They came on imme- 
diately after the injury and began to disappear in a few minutes (Case 1). Motor power 
returned in fifteen minutes. The second patient was thrown through the windshield of an 
automobile. Immediately he became quadriplegic and has remained so (Case 71). 

With this type of injury, traction failed to reduce the dislocation in each of the five 
patients upon whom it was employed. In one (Case 8), skull traction partially reduced 
the dislocation between the atlas and the second cervical vertebra 

Six of the eight patients in this group were operated upon. Open manipulative reduc 
tion was successfully performed and a fusion operation was carried out in three of them 
Cases 1, 15, and 45). The dislocated vertebra in each of the other three patients (Cases 
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24, 34, and 70) was fixed by a wire loop and was successfully fused to the vertebra below. 
Fixation and fusion in the latter three patients was performed without reduction because 
the superior articular process of the vertebra below had been fractured and could not, 
therefore, be relied upon to prevent recurrence of the dislocation and to immobilize the 
spine in the vicinity of the injury. There was no recurrence in the three patients in whom 
the dislocation was reduced. In four of the six patients operated upon fusion was obtained. 
(Case 45) with marked marginal lipping died of cord damage during 


One elderly patient 
has been employed in all 


laryngoscopic tracheal intubation. Intranasal intubation 
subsequent cervical-spine operations. There was one apparent failure of fusion (Case 34). 
Six of the eight patients in this group resumed pre-injury activities in an average of 


five months (Cases 1, 8, 15, 24, 34, and 70 


Anterior Dislocation 

Anterior dislocation without fracture of the body of the vertebra below occurs in 
the cervical spine chiefly as a result of shearing forces which violently displace one vertebra 
forward upon another; commonly the patient falls, landing on the back of the head. 
The ligaments which bind the vertebrae together posteriorly are notably weak. At opera- 
tion they are found to have been extensively ruptured. Unless muscles act to maintain 
stability, the dislocating vertebra, no longer held by the posterior ligaments, is then 
displaced anteriorly carrying with it the vertebrae above. 

If the superior articular processes of the vertebra next below the dislocating vertebra 
do not fracture as a result of the violence, the posterior elements of the dislocating vertebra 
are tipped forward and upward by the inclination of the articular facets. The displace- 
ment may result in partial or complete dislocation, depending upon the magnitude of the 
violence and the resistance of the column to it. When the inferior articular processes of 
the dislocated vertebra lie anterior to the superior articular processes of the next vertebra 
below, the dislocation is complete (Fig. 2-A). When they are still posterior, but displaced 
upward and forward the dislocation is partial (Fig. 16-A). 

In the thoracic spine, anterior dislocation may occur with complete rupture of the 
dise and of the binding ligaments, the cord may be transected, and reduction may then 
take place spontaneously. It seems probable that similar spontaneous reduction may oc- 
cur in the cervical spine (Figs. 8-A, 8-B, 8-C, and 8-D). 

There were thirty-one anterior dislocations without fracture of the vertebral body 
in twenty-nine patients. In twelve of the twenty-nine patients (Cases 5, 6, 16, 19, 22, 
29, 30, 31, 32, 42, 46, and 73), the symptoms of complete or partial interruption of cord 
function were present immediately following the injury, and in four patients (Cases 3, 
44, 62, and 66) cord interruption occurred subsequent to the injury but before definitive 
treatment could be established. Seven patients (Cases 3, 19, 31, 32, 44, 62, and 66) died 
as a result of complete interruption of cord function (Tables V and VI). 

Reduction of the dislocation was effected by traction or maintained by it in twenty- 
two of the twenty-nine patients upon whom it was employed, sixteen by skull traction and 
six by halter traction. Open reduction was performed in three patients in each of whom 
the reduction was complete (Cases 22, 30, and 69). Following reduction, the dislocated 
vertebra was fixed to the vertebra below with wire and bone grafts were applied in fifteen 
patients (Cases 5, 6, 16, 21, 22, 23, 26, 27, 29, 30, 46, 49, 57, 69, and 73). In one other 
patient an irreducible dislocation was fused with minor displacement (Case 18). In each 
of these sixteen patients solid bone fusion was obtained; thirteen of them returned to work, 
the average time of return being five months. 

Recurrence of the dislocation following reduction and prolonged external fixation 
occurred in two patients in these series (Cases 42 and 59). In neither was internal fixation 
and fusion done following reduction; in both spontaneous (interbody) fusion occurred in 


eight and nine months, respectively 
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interior Fracture-Dislocation 

Anterior fracture-dislocation of cervical vertebral bodies is caused by forces similar 
to those which produce the anterior dislocation without fracture with the notable excep- 
tion that there is considerable longitudinal compression present. As a result, a wedge- 
compression fracture is produced in the subjacent vertebra in addition to the forward 
displacement of the dislocated vertebra. If injuring forces are then not spent, one or both 
pedicles of the dislocated vertebra may fracture, provided the posterior articulations 
hold (Fig. 17-A). In eight patients there were nine anterior fracture-dislocations. Pedicle 
fracture occurred in two. 

Symptoms of interruption of cord function were present in three of these patients, 
two (Cases 63 and 77) had complete interruption and one (Case 37) had partial interrup- 
tion (Tables V and VI). 

Reduction of the fracture-dislocation was effected by traction in four of eight patients 
Cases 12, 39, 63, and 74). Open reduction was done in one (Case 77). In the two patients 
in whom traction failed to effect a reduction, the injury had occurred two and four months 
prior to treatment. 

Internal fixation and fusion were employed in five patients (Cases 12, 37, 47, 74, 
and 77). In each of these, solid bone fusion was achieved and in none was there recurrence. 
Four of the five patients in whom fusion was done resumed work in an average of four 
months (Cases 12, 47, 74, and 77). In two patients (Cases 39 and 40) spontaneous fusion 


occurred. These patients returned to work in an average of eight months. 


Fracture of the Ankylosed Cervical Spine 

When a patient with rheumatoid ankylosis of the cervical spine falls, striking his 
head against an unyielding object, fracture of the ossifiedslongitudinal ligament of the 
cervical spine may occur between two vertebral bodies. Angulation at the fracture site 
may be forward or backward, depending upon the direction of the fracturing forces 

One patient (Case 56) sustained this injury (Figs. 18-A and 18-B). He had fallen, face down, striking 
his forehead. There were no symptoms referable to the cord and no root symptoms. Correction of the pre- 


existing flexion deformity was easily effected by skull traction. Refusion occurred spontaneously in eight 


to ten weeks in a much improved position. The patient returned to work ten months after the injury 


One « omparable case *° was recorded in 1933, and four others * were recorded in 1949. 


Posterior Dislocation 

Posterior dislocation is the result of a shearing force applied to the face as in a fall 
forward, head first, displacing one vertebra backward upon another. A. R. Taylor demon- 
strated the clinical aspects of this injury in severe form and reported autopsy findings. 
The anterior longitudinal ligament is ruptured at the intervertebral disc immediately 
below the dislocating vertebra. This disc is completely torn transversely. In turn, the 
flaval and interspinal ligaments rupture and the vertebra is dislodged backward, drawing 
with it the intact posterior longitudinal ligament. Marked narrowing of the vertebral 
canal results and the cord may be crushed. Spontaneous reduction of the dislocation had 
occurred in Taylor's patient; the roentgenograms were negative although there was a 
complete transverse lesion of the cord. 

There were two patients with posterior dislocations (Cases 7 and 76). It is unfortunate 
that all of the roentgenograms of Case 7 have been lost; also all of the roentgenograms of 
Case 76 except the six-year follow-up films have been lost. The lateral view of the cervical 
spine in Case 76 is shown in Figure 19; slight posterior displacement of the third on the 
fourth vertebra remains. Both patients immediately had symptoms of cord injury. 


One patient (Case 7) had dived about fourteen feet into deep water but had struck his head against a 


submerged object. There was immediate loss of consciousness and complete interruption of cord function 
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Reduction by skull traction was almost complete. He never regained cord function and died seven months 
later of urinary-tract infection. The other patient (Case 76) fell from a ladder about eight feet. From the 
resulting abrasions and contusions of the face it was evident that he must have landed on his face. There 
was immediate complete loss of cord function. Reduction was effected by halter traction and maintained by 
skull traction. There was early return of cord function which slowly continued until restoration was com- 


plete There was spontaneous interbody Tusion He was observed over a period of six vears following the 


injury. 


Ilyperextension [njuries 

Reference has been made in a previous section of this article to the work of A. R. 

laylor in which the role of extension of the cervical spine in cord injury was demonstrated, 
{s a result of hyperextension, the flaval ligaments are compressed which causes them to 
bulge forward. This may result in cord compression, especially if there is narrowing of 
the canal due to marginal lipping anteriorly along the posterior borders of the vertebral 
body, which is present in many elderly people. There were two such cases in this series 
Cases 3 and 45); both patients became quadriplegic through hyperextension and both 
died as a result. Hyperextension injury in each patient occurred during the course of 
treatment of the dislocation. Both patients were old and had advanced marginal lipping. 
In each case, permission for necropsy was denied. 

{ man (Case 3), sixty-four years of age, was admitted with a complete anterior dislocation of the fifth 
on the sixth cervical vertebra. He had fallen downstairs one week before, striking the back of his neck 
There were mild symptoms of nerve-root pressure bilaterally in the distribution of the sixth and seventh 
cervical nerves. There was advanced marginal lipping (Figs. 7-A and 7-B). Halter traction was applied. He 
was reported to have become very restless soon afterward, tossing about in bed. When re-examined an hour 
ifter the application of the halter traction, he was found to have become quadriplegic from the fifth cervical 
level downward. There was a partial block of the cerebrospinal fluid. The roentgenograms showed reduction 
with hy perextension ol the fifth on the sixth vertebra. 

{4 woman (Case 45), sixty-two years of age, was admitted with a unilateral rotatory dislocation of the 
fifth on the sixth vertebra. There was advanced marginal lipping. She had fallen downstairs an hour before 
Halter traction was applied without effecting a reduction and after eight days skull traction was applied for 
six days without success. She was then operated upon, open reduction being easily effected with the neck 
under skull traction. During tracheal intubation with the aid of the laryngoscope for endotracheal anaes- 
thesia, the patient’s neck was accidentally hyperextended. On recovering from the anaesthesia, she was found 
to be quadriplegic from the fifth cervical level. Laryngoscopic tracheal intubation is contra-indicated in 


surgery ol the cervical spine. 


Skull traction is indicated in cervical injuries in elderly people, especially in the 
presence of hypertrophic arthritis with marginal lipping of the vertebral bodies posteriorly. 
We believe halter traction is contra-indicated in all cervical-spine injuries except those 
in children. If at all effective, it is uncomfortable in adults from undue pressure on bony 
prominences such as chin and occiput. It leads to restlessness and tossing about in bed 


which are always dangerous in these injuries and may be fatal. 


Posterior Fracture-Dislocation 

Posterior fracture-dislocation is caused by forcible hyperextension. A backward- 
displacing force is combined with compression in the long axis of the spine to drive one 
vertebra backward and downward on another, next below, fracturing the latter and 
dislocating the former posteriorly. A fall downstairs, head foremost, the victim landing 
on the face, is the usual type of accident. Cord damage may occur (Fig. 6-A). 

There were two patients with this injury in this series (Cases 9 and 50). While 
posterior fracture-dislocations may involve lower cervical vertebrae, both patients with 
this injury sustained it in the first and second vertebrae. In one of these patients (Case 9) 
the vertebral arch of the atlas was fractured, evidently by compression against the arch 
of the second cervical vertebra; in both, the odontoid process was fractured. The odontoid 
process and the atlas were displaced together, posteriorly. Skull traction effected reduction 
in one (Case 50) and maintained the reduction secured through halter traction in the other 
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Case 9). Union of the fracture of the odontoid process occurred in approximately four 
months in one patient (Case 50). Non-union of the odontoid process developed in the 
other (Fig. 20-C), although the fractures of the vertebral arch of the atlas united within 
three months of the time of injury. Internal fixation and fusion were not done. These 
patients were observed for five vears and seven vears, respectively >in neither was there 
recurrence of the dislocation 

There had been immediate almost complete loss of cord function in the close vicinity 
of the injury in one (Case 50); from this loss of function there was considerable recovery 
she can care for herself), although the patient never regained economic independence 


There never was any neurological damage in the other patient 


Fracture of th Odontoid Process 

When fracture of the odontoid process occurs without dislocation of the atlas, the 
lracturing torces seem to be complex. Blockey and Purser have studied the mechanism ol 
fracture of the odontoid process In a series ot 1orty-six adults They feel that any force 


which violently flexes, extends, or rotates the head on the neck may avulse the odontoid 


process. In the author’s series, the roentgenographic appearance of the injured 


second vertebra suggests that the injuring mechanism in three of the five patients in his 
series was forcible flexion and rotation (Cases 17, 64, and 75). In each of these patients 
there appeared to be a crushing of the superior articular process of the second vertebra 
on one side in addition to the typical odontoid fracture described by Blockey and Purser 
Figs. 21-A and 22-A). In two of the five patients in this category there had occurred a 
fracture of the odontoid process without displacement or crushing of either superior 
articular process (Cases 41 and 54 

In none of the five patients were there neurological symptoms, either of cord or 
nerve-root origin except one (Case 41) who complained of unilateral occipital pain, which 
proved to be temporary 

Reduction was effected by skull traction in one of the patients (Case 64). Halter 
traction failed to correct the deformity in the other two patients with lateral crushing 

Non-union occurred in one patient in the group; the injury consisted of a fracture of 
the odontoid without displacement and without crushing of either superior articular process 
She had been treated by halter traction and a cervical brace. At last follow-up examina- 
tion seven years after the injury, she stated she had been symptom-free for a number 
ol years 

\ll five patients returned to work in an average of eight months 


Fracture of the Odontoid Process with Anterior Dislocation of the Atlas 


Fracture of the odontoid process with anterior dislocation at the atlas apparently 
results from a violent shearing force directed anteriorly. The ligaments which bind the 
lateral articulations of the atlas to the second vertebra rupture and the atlas is displaced 
forward on the axis, carrying with it the odontoid process which fractures across its base 
Should the odontoid process not fracture, the inevitable result must be death from high 
cord transection. Kahn and Yglesias have shown that if the dislocation is not reduced, 
there is a tendency for the displacement to progress until finally symptoms of cord com- 
pression appear. These neurological symptoms may be of insidious and slowly progressive 
onset, or they may develop abruptly into quadriplegia (Case 20). 

There were two patients in this series with this type of injury. One patient (Case 43 
had had the condition for seven months (Figs. 11-A and 11-B); there were no neurological 
symptoms. The other patient (Case 20) had had the condition for nineteen years, during 
which time he had had four episodes of quadriplegia from each of which he had 
recovered 


Complete reduction of the f acture-dislocation was obtained in one of these patients 
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Case 43) by skull traction (Fig. 11-C). The atlas was then wired and fused to the axis. 
He made an uneventful recovery. He returned to work in seven months and has worked 
steadily since without any untoward symptoms over a period of five years. In the other 
patient (Case 20) the occiput was fused to the second vertebra, laminectomy of the atlas 
having been performed by Dr. John Hodgson. Following this operation the patient was 
almost completely quadriplegic. Later he regained cord function to a point which repre- 
sented improvement neurologically over his preoperative condition. He never regained his 


capacity to work 
Summary of Fractures of the Odontoid Process (in Adults 


There were nine fractures of the odontoid process in this series. Five occurred without 
dislocation of the atlas on the axis; four occurred with dislocation of the atlas, two ante- 
riorly and two posteriorly 

When displacement of axis fragments was present or there was dislocation of the 
atlas, skull traction was alone successful in effecting reduction (Cases 9, 43, 50, and 64). 

Wire internal fixation and fusion seems indicated in the presence of old irreducible 
dislocation, old dislocation following reduction, and in the presence of atlanto-axial 
instability (Case 20 

Non-union of the odontoid process developed in four of the nine patients. Failure 
occurred in spite of there being no displacement of the odontoid process in two patients 

Cases 9 and 4)). One had been treated by halter traction and brace fixation; the other 
patient had been recumbent under skull traction for ten weeks. Neither had any untoward 
symptoms as a result; both resumed work. These patients were under observation for 
five and seven years following injury, one first reporting for treatment with established 
non-union. The other two instances of non-union developed in patients who had received 
no treatment for their anterior fracture-dislocations. One (Case 20) had been injured 
nineteen years before; the other (Case 43) seven months before. Both spines were fused; 


both united posteriorly, but in each the odontoid failed to unite even after the surgical fusion. 
CONCLUSIONS 


1. For the dangerous period between the time of injury and definitive treatment, 
and while being moved about during definitive treatment, the patient should be recum- 
bent, at all times, on a firm stretcher or bed. An adjustable traction neck brace should be 
worn during these times, applied in the long axis of the spine in the neutral position. 

2. Skull traction is the best proved means of protecting the cord during definitive 
treatment of cervical-spine injuries. 

3. Skull traction will accomplish reduction and maintain it in a high proportion of 
injuries. It is comfortable and greatly facilitates nursing care. 

1. Complete reduction is ideal; satisfactory reductions may include those in which 


there is less than 0.3 centimeter of decrease in the anteroposterior diameter of the vertebral 


canal. Open reduction was accomplished in seven patients, in six of whom skull traction 


had failed 
5. Internal fixation and surgical fusion provide reliable stabilization of the injured 


vertebrae. They appear to protect the cord against attrition in patients with a vertebral- 
canal diameter of less than normal 
6. The treatment of cervical-spine injuries is highly specialized; technical errors in 


treatment may be fatal. A trained and experienced operating team is essential 
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Repair of a Defect in the Shell of the Snail Helix uspersa ° 


BY W. COLIN DURNING, M.D.S. (N.Z.), CHICAGO, ILLINOIS 


From the Departments of Anatomy and Physiology and the Zoller 
Dental Clinic, The University of Chicago, Chicago 


A major problem in the study of calcification of mammalian tissues such as bone, 
cartilage, and teeth has been to determine the contributing functions of cells, fibers, and 
ground substance during the various stages of the formation and calcification of the matrix. 
It is possible that a study of calcification in lower animals may provide information that 
will help to solve this problem. This paper presents the results of a biological study of the 
repair of a shell defect in the terrestrial gastropod Helix aspersa. 

A defect in the shell of a snail is repaired by the deposition of calcium carbonate in an 
almost completely cell-free matrix. The aim of this study was to examine this system of 
repair histologically and to determine, if possible, the components of the system and the 
mechanisms brought into play. In Helix aspersa, a calcifiable matrix is formed from a 
secreted glycoprotein material, and there is separation in time between the formation of 
the matrix and its calcification. In these readily available animals, observation and re- 
moval of the protein matrix is relatively simple. The possibility that alkaline phosphatase 
may exert a direct influence upon calcification may be excluded since it is calcium car- 
bonate that is deposited rather than calcium phosphate. A further advantage of using 
snails is that the matrix contains no phosphatase and no observable fibers. 


MATERIALS AND METHODS 


Active snails of the species Helix aspersa were used. After these snails had been fed 
for several days, defects were made in their shells. In each instance a piece of shell ap- 
proximately 1.5 by 0.5 centimeters was removed from the helix adjacent to the visceral 
hump, the mantle epithelium thus being exposed. After from zero to forty-eight hours, the 
exposed mantle layer, together with any material secreted onto the surface, was removed 
by sharp dissection. The removed tissues were immediately fixed by being frozen in 
isopentane which had been precooled in liquid nitrogen to a temperature of between — 150 
and — 160 degrees centigrade; this was done in order to reduce the mobility of the mineral 
elements, to avoid alteration of the proteins, and to maintain better morphological detail. 
Following this treatment, the tissues were dried in vacuo at about —30 degrees centigrade. 

In one series of snails isotonic sodium citrate was applied to the surface of the defect. 
\ constant pool of the citrate was maintained by fusing a wax box to the surrounding 
intact shell, and the solution was prevented from flowing under the shell by means of a 
filter-paper diaphragm. 

To demonstrate the presence of cells, the repair membranes of severa) snails were 
removed, were stained with toluidine blue without prior fixation, and were then mounted 


flat and immediately examined. 


Embedding and Staining 

One series of tissues was embedded in celloidin in order to reduce or eliminate shifting 
of granules during sectioning and staining. All the others were embedded in paraffin 
m.p. 51 degrees centigrade), the embedding being done under partial vacuum at a tem- 
perature which never exceeded 57 degrees centigrade. Sections six to eight micra thick 
were then cut. 

* This work was aided by grants from the Commonwealth Fund, from the Josiah Macy, Jr. Foundation, 
and from the Wallace C. and Clara A. Abbott Memorial Fund of the University of Chicago. 
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Glycoproteins and glycogen were studied by means of the Hotchkiss method. In 
this procedure periodic acid was used to oxidize the polysaccharide components into high 
molecular-weight aldehyde compounds. These compounds combined with leucofuchsin 
to form a polysubstituted dye compound The resultant color varied from pale pink to 
purple-red. Glycogen could be separated from the other Hotchkiss-positive substances 1n 
the slides by the use of saliva prior to staining. Some of the sections were incubated in 
filtered, buffered human saliva for one hour, while others were incubated for the same time 
in a buffer solution only According to the Gersh and Catchpole concept of the nature of 
a ground substance, a paie pink color following use ol the Hotchkiss method indicates 


that the polysaccharide component is more highly polymerized, while more intense col- 
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Photomicrog! apt xX 260: von Késsa and eosin) of a section of the mantle showing the general 
relationship of the epithelium, the subepithelial connective tissue, and the c-cells which are stained 


black. The tissue was removed before repair had commenced 


oration indicates partial depoly merization or increased concentration of the polysaccharide 
component 

The presence and location of calcium as carbonate or phosphate was demonstrated 
by using the von Kéossa staining method as modified by McLean and Bloom. A further 
modification described by Heller-Steinberg was also used. Areas in which calcium salts 
have been deposited stain homogeneouslv black when the method of MeLean and Bloom 
is used, but when the more dilute silver nitrate method is used, gradations of color from 
vellow to brown or black are found. The interpretation suggested by Heller-Steinberg 
is that if the staining is brown to tan, crystallized bone salt is present and that if the stain- 
ing is intensely black, the bone salt is in a more reactive, less crystalline form. When it is 
in the more reactive form, it can combine more readily with the available silver and so 
rapidly blackens preferentially 

The technique used for localizing alkaline phosphatase was that described by Gomori. 
\s a control, sodium glycerophosphate was omitted from the incubating solution; in this 
way, it was possible to distinguish between the sites of enzyme activity and the areas in 
which the staining was probably caused entirely by the presence of calcium salts. 
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Foot’s staining method ” was used to demonstrate reticular fibers; in this method, 
the fibers are impregnated with silver. Sections of guinea pig liver were mounted on the 
same slides as the snail tissue and were also stained. This was done to indicate the effici- 
ency of the reticular-staining procedure. 

Sections were stained with toluidine blue at pH 3.0. To investigate further the cyto- 
plasmic basophilia observed in the mantle epithelium, sections which had been previously 
incubated with ribonuclease for half an hour at 23 degrees centigrade with distilled-water 


controls were also stained. 


Detailed morphological studies were also made on sections stained with hematoxylin 
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Photomicrograph (X 1125; hematoxylin and eosin) of a section of mantle tissue removed im- 
mediately after the shell defect had been made. A c-cell is apparent in the deeper connective tissue. 
The granules within this cell are stained deeply only at their peripheries. Three unstained g-cells 
ire visible to the right of the c-cell 


Some unstained deparaffined sections about twenty micra thick were observed 
microscopically (at low power) while dilute acid was applied. This was done to observe the 
effect of the acid on certain of the tissue cells which contained calcium salts, presumed to 
be calcium carbonate. The formation of gas bubbles, coincident with the dissolution of the 
crystals in these cells, showed that the cells were composed of calcium carbonate rather 
than of calcium phosphate 


RESULTS 
The Mantl 


Since repair of the shell defect is carried out by the mantle layer, it was desirable to 
examine the appearance and structure of this layer before repair began. 

The surface of the mantle is covered by a layer of simple columnar or cuboidal epi- 
thelium (Fig. 1). In each cell in this layer there is a basally placed nucleus with a chro- 
matin network; this nucleus usually also has a well defined nucleolus. The cytoplasm 


contains yellow-brown pigment granules which are seen mainly in the supranuclear area. 
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Jeneath the epithelium is a basement membrane; this membrane is continuous with the 
underlying connective tissue, which may contain muscle fibers, fibroblasts, and small 
amoebocyvtes. Immediately beneath the connective tissue are the cells which are especially 


characteristic of the mantle and which are apparently important in the repair process. 
Calcium Cells and Glycogen Cells 


The outstanding feature of the deepe layers of the connective tissue ol the mantle is 
the presence of two types of large cells. One of these two types is characterized by its 


content of calcium carbonate; the cells of this type will be referred to as calcium cells or 





Fie. 3 


Photomicrograph (X 1125; Heller-Steinberg method) of a section of tissue removed at the time the 
defect was made. Most of the granules in the e-cell shown in this section are stained black at their 
peripheries and brown at their centers 


c-cells. The other type of cell is densely packed with glycogen; cells of this type will b 


designated as glycogen cells or g-cells Less prominent, but also found in the same are: 


are small amoebocy tes al d large cells containing pigment 

Che c-eells (Figs. 1 and 2) are best seen when the sections are treated with 2 per cent 
silver nitrate. When so treated, silver substitutes for the calcium of the calcium carbonate, 
and when subsequently reduced by light, it appears either black or a more or less deep 
shade of brown in sections. The e-cells contain large intracytoplasmic granules. These 
granules, within which the calcium carbonate is located, show considerable variation in 
their staining reaction to the Heller-Steinberg method (Fig. 3). 

When the tissues are treated by the Hotchkiss method, the reactions of the g-cells, 
which are located in the same general area as the c-cells, are particularly interesting. These 
cells are seen to be densely packed with deep purple-red-stained glycogen, are clearly dis- 
tinct from the c-cells, and are usually present in considerable numbers (Fig. 4). If the 
sections are incubated in saliva before staining, the glycogen is removed and the g-cells 


~ 


are seen to contain a small number of Hotchkiss-stainable granules (Figs. 5 and 6 
Other Staining Reactions 
Following use of the Hotchkiss procedure the brush border of the epithelial cells 
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appears intensely red and granules of glycogen are often seen in the basal part of the cells 
Figs. 7 and 8). The pigment granules of the epithelium are also stained by the Hotchkiss 
method, but there is some suggestion that more granules are seen in the stained cells than 
are seen in comparable cells viewed unstained. If the stained or unstained sections are 
viewed in the interference microscope, two types of granules are seen in the supranuclear 
area. One type corresponds to the pigment granules and the other may represent secretory 

granules. 
\n interesting result of staining with toluidine blue is the basophilic reaction of the 





Photomicrograph ~ 245: Hotchkiss method) of a section of mantle tissue removed before repair 
had commenced. The glycogen of the g-cells is stained purple-red 








Photomicrograph (X 245; Hotchkiss method) of a section which is similar to the one in Fig. 4, 
except that the tissue was incubated in saliva before staining. The g-cells have lost their glycogen 


ind are pale in color 

epithelial cytoplasm. The basophilia appears more intense in the perinuclear cytoplasm 
Fig. 9), but is absent if the tissue has been incubated in ribonuclease before it is stained 
Fig. 10). 

The outer surface of the mantle epithelium is stained black when treated by the 
Gomori method for alkaline phosphatase (Figs. 11 and 12). The c-cell granules are like- 
wise stained black, but since they also appear black when sodium glycerophosphate is 
omitted from the incubation mixture in the control sections (Figs. 13 and 14), this does not 


demonstrate that they contain phosphatase 


The Repat Vi mbrane 
Soon after a defect has been made in the shell of a snail, a clear watery fluid can be 
seen grossly on the exposed surface of the soft tissues. This fluid soon becomes more vis- 


cous. With time more material is secreted and eventually this material becomes a mem- 
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Photomicrograph (X 1125; Hotchkiss method) of a section taken from the same tissue 
as the section shown in Fig. 7; this section was incubated in saliva before staining. The 
particles of glycogen have been removed from the g-cells and the epithelium. Hotchkiss- 
positive granules remain in the g-cells, and the pigment granules can be seen in the 
epithelium 


brane with a dry surface which begins to calcify (Fig. 15). Six to ten hours after repair 
has begun, crystalline calcium salts appear in the outer surface of the membrane. When 
the dilute-silver-nitrate method of Heller-Steinberg is used, these crystals are not stained 
except at their peripheries, which usually appear pale yellow. With 2 per cent silver nitrate 
the crystals stain black, and with hematoxylin they stain blue. 

Before the fully formed repair membrane becomes extensively calcified, two distinct 
zones are evident. In the early stages of its development the membrane appears fibrous 
after being treated by freezing and drying (Fig. 16), is basophilic, and stains purple or 
pink when treated by the Hotchkiss method. The fibrous appearance of the membrane 
is probably in part the result of the formation, during freezing, of ice crystals in the 
watery material which is homogeneous when first secreted immediately after injury to the 
shell. After repair has proceeded for several hours, there is an abrupt transformation of 
the outer layer of the fibrous membrane into a more dense form, with beginning calcifica- 
tion at the outer surface (Fig. 17). The transformed tissue is eosinophilic and stains red 
with the Hotchkiss method. This change in structure seems to progress until the mem- 
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Fic. 9 


Photomicrograph (X 1125; toluidine blue) of a section of mantle tissue removed immediately 
ifter the shell defect was made. There is intense basophilia in the epithelial cytoplasm, and the 
nuclei are stained densely. 





i .  * ? 
$" | a 


Fic. 10 


Photomicrograph (X 1125; toluidine blue) of a section taken from the same tissue as the section 
shown in Fig. 9; this section was incubated in ribonuclease before staining. The basophilia of the 
epithelial cytoplasm is no longer evident. Pigment granules can be seen around the nuclei, and 
with the microscope it is evident that all the epithelial cells stain similarly. 
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brane appears homogeneous alter being treated by freezing and drying; at this time it 
stains intensely red when treated by the Hotchkiss method 

Before becoming extensively calcified the outer layer of the fibrous repair membrane 
shows a green metachromasia when treated with toluidine blue, while the inner layer re- 
mains unstained. The repair membrane is not stained when treated by the Gomori method 
for alkaline phosphatase. Small amoebocytes containing glycogen are seen in some parts 
of the fibrous layer of the repair membrane, but are rarely seen in the outer layer. Exam- 


ination of unfixed membranes spread flat and stained on a slide generally confirms this 





Fic. 11 


Photomicrograph (x 260; Gomori method) of the mantle layer showing the reaction of the tissue 
following staining for alkaline phosphatase. In the epithelium the stain is localized almost entirely 
long the free border of the cells. The basement membrane is not stained. The c-cells are stained 
lack, but this is not significant since they are also stained in the control section shown in Fig. 13, 





High-power photomicrograph (X 950; Gomori method) of the section in Fig. 11 showing the 
epitheliut 1 and sub} scent tissue 
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observaiion, although it also shows that large areas are free of these cells. Cells are usually 
seen underneath and along cracks in the calcified repair membrane 

In the earlier stages ol repair, the intracy toplasmic granules of the e-cells stain black 
ut their peripheries and yvellowish-brown at their centers when treated by the Heller- 


Steinberg silver method. As repair proceeds, some ot these granules are stained homo- 





¢e * 
4 os 
* 
ee J 
Fic. 13 
Photomicrogt ipl x 260; Gomori method) of a control section taken from the same tissue as the 


sections in Figs. 11 and 12; this section was treated as for alkaline phosphatase except that sodium 
glycerophospt ate was omitted in the incubation mixture. The granules of calcium carbonate in the 
c-cells are heavily stained, indicating that the staining in the two previous figures does not neces- 
sarily indicate the presence ol phosph itase 





Fig. 14 
High-power photomi rograph Xx 950: Gomori method 
epithelium and subjacent tissue 


of the section in Fig. 13 showing the 
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Photomicrograph x 1125: hematoxvlin and eosin 
showing its more dense non-fibrous structure twenty-four hours after the shell defect was mack 
feginning calcification is evident at the outer surface 


of the outer part ol the repau membrane, 






atl’ 


Photomu rograph < 260; Heller-Steinberg method) of a section of the mantle of a snail sixteen 
hours after the defect had been made. After eight hours of undisturbed repall the defect had been 
covered with sodium citrate solution for a further eight hours. The granules within the c-cells are 
stained homogeneously black. 
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geneously black, while others are stained black only in the very center. In general, there is 
a tendency for the centers of the granules to stain more darkly brown to black as repair 
advances 

The appearance of the c-cells in animals which have been treated with citrate during 
attempted repair is most striking following staining by the dilute-silver-nitrate method 
18). The granules become homogeneously black and so intensely stained that it is 
Treatment of the citrated material by the McLean 


Fig 
difficult to identify individual granules 
and Bloom silver method, requiring immersion of the tissue in aqueous solutions for a 


total of more than three hours, results in almost complete leaching of the calcium salts. 


DISCUSSION 


Although shell formation and repair in molluscs has been studied extensively since 
the eighteenth century, many aspects of the problem still remain unsolved. The histologi- 
cal findings are in general consistent, but theirinterpretation varies widely $.21,23, Wagge 
and Mittler, after studying the repair of shell defects in seventeen different species of 
British land snails, concluded that the process is essentially the same in all the species 
studied. With some qualifications they extended this statement to include marine molluses. 
artificial cover is 


In marine molluses repair is slow‘; furthermore, it may fail unless at 


placed over the shell defect during repair in order to isolate the area from the surrounding 


water. Other workers investigating the problem in individual species have confirmed the 


conclusion of Wagge and Mittler that repair of the shell is essentially the same in all 
molluscs. In general it seems agreed that the main characteristics of shell repair are 
f calcium carbonate in this 


the formation of a protein membrane and the deposition « 
membrane 

The observations made in the present study confirm these findings and add further 
information concerning the mechanisms involved. A glycoprotein matrix, secreted by the 
epithelial cells of the mantle, is deposited into the shell defect. This matrix has no demon- 
strable fibers, contains few cells, and is not stained when the Gomori method for alkaline 
phosphatase is used. When first secreted, the matrix is not calcifiable and, after freezing 
and drying, is quite water soluble. Later it becomes calcifiable and is more dense and less 
water soluble following freezing and drying. This change is apparently brought about by 
loss of water and by concomitant changes in the glycoprotein. Calcification is first apparent 
on the outer surface of the matrix where calcium carbonate is deposited. The calcium 
carbonate appears to be mobilized from large cells (c-cells) packed with spherules of cal- 
cium carbonate and located subjacent to the subepithelial connective tissue 


Source o} the Re pa Vi mobran 

Che actual source of the repair membrane and of the organic matrix found in normal 
shell thickening has been a matter of some controversy Most investigators have felt that 
the organic matrix in normal shell thickening is secreted by the epithelial cells ? 
Wagge * believed that shell repair and normal shell growth are quite different processes. 


3,7,8,21 


He stated that the mantle epithelium is not involved in the secretion of the protein repair 
matrix, but that amoebocytes, having migrated onto the exposed surface, secrete and 
calcify this matrix 

The material reported in this paper is interpreted as indicating that the repair matrix 
The e-cells ty pe-B amoebocytes of Wagge **) are 
never found on the surface of the mantle, while the small amoebocytes (type-A of Wagge”), 
‘surface, do not seem to participate in the process 


is secreted by the mantle epithelial cells 


although seen occasionally on the mantle 
of repair. The small amoebocytes are found usually in locations in which irritation of the 
underlying soft tissue is most likely to occur, such as along breaks in the partially calcified 
repair membrane. These cells contain glycogen, but not stainable calcium. In many of the 
sections studied the newly secreted matrix appeared to be continuous with the outer 
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surface of the epithelial cells and observations of the staining characteristics of these cells 


during the repair process indicated that they elaborate and secrete the repair matrix. 


Phosphatase 

When the Gomori method was used, alkaline phosphatase was always demonstrated 
at the peripheral border of the epithelial cells. This finding is similar to that reported for 
marine molluscs by Bevelander and Benzer?:*, but differs from that reported for Helix 
aspersa by Wagge *, who found no phosphatase in the mantle epithelium following staining 
by the Gomori method 

It is possible that phosphatase is involved in protein elaboration and secretion; 
certainly there is a growing amount of evidence in support of this view * ''. A close asso- 
ciation between the presence of mucopolysaccharide and a high level of phosphatase 
activity has been reported by Moog and Wenger. The staining reactions of the mantle 
epithelial cells reported here closely resemble the reactions described in the literature for 
cells involved in protein elaboration and secretion. The distribution of phosphatase and 
ribonucleic acid in the mantle epithelial cells of the snail is similar to that found in the silk 
glands of the spider * and in ameloblasts °7 

Caspersson stated that in cells of many types there is a high level of nucleic acid dur- 
ing protein synthesis. Bradfield, on the basis of his studies of the silk glands of spiders and 
silkworms, suggested that phosphatase may be involved in the process which liberates the 
newly formed protein from its combination with nucleic acid; he provided no direct evi- 
dence for this theory, however. The rather striking similarity between the staining reac- 
tions of cells known to secrete protein and the reactions of epithelial cells as seen in the 
repair process in the snail supports the view that the mantle epithelial cells are responsible 
for the formation and secretion of the glycoprotein repair matrix 


Glycogen, Phosphorylase, and Glycoprotein 

Small particles of glycogen were found in most of the epithelial cells either before or 
during the early stages of secretion of the repair matrix; these particles were in the cyto- 
plasm basal to the nucleus. Other workers have reported similar findings for different 
tissues ®*', Cobb described an inverse relationship between the glycogen content of 
bone and cartilage cells and the activity of phosphorylase. Cells most consistently showing 
phosphorylase activity were found in areas of rapid matrix-glycoprotein formation, sug- 
gesting that there may be some relationship between the consumption of glycogen by 
phosphorylase and the production of bone matrix. No tests for phosphorylase were made 


in the present investigation 


The Hotchkiss Procedure 

In this study the calcifiability of the glycoprotein matrix was investigated chiefly by 
the use of the Hotchkiss stain. This procedure is considered specific for glycoprotein, 
provided that adequate controls are used. It is clear, however, that the state, or change of 
state, of the ground substance, as indicated by the Hotchkiss stain, is not a specific cri- 
terion of calcifiability or calcification, since similar staining reactions can be observed in 
non-calcifiable tissues 

The outer part of the repair membrane in which calcification may occur stains in- 
tensely when treated by the Hotchkiss procedure—unless calcium has already been 
deposited, in which case there is little or no staining. Similar reactions have been described 
for other tissues, and there appears to be some relationship between reaction to the Hotch- 
kiss stain and calcifiability or calcification. Heller-Steinberg, after studying the bones of 
rats treated with parathyroid extract, reported a correlation between changes in the 
glycoprotein ground substance, as indicated by the Hotchkiss stain, and the degree of 
calcification. Cobb, who used the same stain in studies of normal bone, described a cor- 
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relation between a highly stainable matrix and a light deposition of calcium salts, but 
reported that a highly calcified matrix stains palely or not at all. Engel '° reported similar 
findings for dentin 

Giersh and Catchpole interpreted the Hotchkiss stain as indicating the degree of 
polymerization of the ground substance, which they related to calcifiability. They stated 
that the matrix may become calcifiable when the degree of polymerization is at a certain 
level and that partially depolymerized chondroitin sulphate or other polysaccharide com- 
plexes contain many reactive groups, some of which may react with calcium. They added 
that complete depolymerization would probably be ineffectual. According to their concept, 
the matrix is relatively unpolymerized when it is first secreted, as is shown by staining of 
the repair membrane by the Hotchkiss method. Polymerization progresses to the point 
where the matrix becomes calcifiable; following calcification the matrix is in a highly 
polymerized state 

The portion of the repair matrix which is in the transition zone between the calcified 
and non-calcified areas stains more intensely by the Hotchkiss method than does the sur- 


rounding non-calcified portion of the matrix 


Wetachromasia 

The green metachromasia seen in the outer part of the repair membrane after staining 
with toluidine blue is intensified in the zone which is deeply stained by the Hotchkiss 
method. The calcified matrix is not metachromatic. Wislocki and Sognnaes reported that 
green metachromasia was observed when recently formed enamel matrix was stained with 
toluidine blue. Rubin and Howard stated that all known acid mucopolysaccharides stain 
metachromatically red and are strongly Hotchkiss-positive. They believed that these 
staining reactions indicate a change of state or of concentration of the acid mucopoly- 


saccharides and that this change is related to the initiation of calcification. 


Source of Calcium 

The source of the calcium deposited in the repair membrane is a matter of some 
dispute Sioli, in his analysis of all the tissues of the snail, found that there is not 
enough calcium in the soft tissues to calcify the repair membrane. He concluded that cal- 
cium must be mobilized from the shell. At no time during the repair process did he find an 
increased concentration of calcium in the blood. Wagge ** reported that the amount of 
calcium deposited in the repair membrane can be varied by changing the dietary intake of 
calcium. It would appear, then, that calcium mobilization from the shell is a slow process 
and that the dietary intake of calcium is an important factor in shell repair. Robertson 
stated that calcium is separated from the blood by cells at the mantle edge and is then se- 
ereted in colloidal form between the mantle and the periostracum. It has been stated *4: 5.26 
that amoebocytes absorb calcium from the “‘lime” cells of the digestive organ and trans- 
port it to the site of shell repair, where they secrete both the calcium and the organic 
matrix 
In the present study there were indications that calcium is mobilized from the c-cells 
during repair of a shell defect. Before repair had begun, the calcium carbonate granules 
in these cells stained black at their peripheries and brown at their centers when the Heller- 
Steinberg silver stain was applied. According to the explanation offered by Heller-Stein- 
berg, black staining indicates that the salts are in a relatively reactive state. As repair 
proceeded, there was a tendency for the granules to stain more homogeneously black, 
which was interpreted as indicating that the calcium salts were becoming more reactive. 
As a further test of this interpretation, repair was allowed to proceed while the mantle 
surface of the defect was bathed in isotonic sodium citrate for various lengths of time. The 
greatly increased staining of the granules after this procedure indicated that the calcium 
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was being mobilized. The citrate binds calcium in a soluble non-ionic form and thereby 
reduces the ionic concentration of calcium in the tissue fluids. To restore the concentration 
to a normal level, calcium is apparently mobilized from the c-cells. After treatment with 
sodium citrate, the calcium in the granules was much more soluble than previously; pro- 
longed immersion in water dissolved it so that the c-cells were no longer stainable by the 
silver nitrate methods. 

It appears that in shell repair the matrix has a special affinity for the mineral con- 
stituent of the shell, which in molluses is calcium carbonate. Why calcium carbonate is 
deposited instead of calcium phosphate is not known. These studies added nothing to the 
solution of this problem except the knowledge that alkaline phosphatase is present in the 
epithelial cells in abundance during the time that calcium carbonate, rather than phos- 
phate, is being laid down. This is evidence for the view that the function of phosphatase 
has to do with the formation of a calcifiable matrix rather than with the calcification 
process itself 

In any event the calcium which exists in a solid form within the c-cell granules is 
mobilized and transferred across the mantle epithelium to the newly secreted matrix. In 
the snail the presence of calcium has not been demonstrated in the epithelium or in the 
remaining tissue of the zone between the c-cells and the calcifying repair membrane. 
Bevelander ?, who used radioactive calcium in his study of normal calcification in marine 
molluses, concluded that in the molluse ionic calcium can be and is utilized in the formation 
of the calcified shell. By means of autoradiograms he found that the radioactive calcium 
was located predominantly at the periphery of the mantle, below and in the region of the 
epithelium 

At the time that calcification is beginning in the outer zone of the repair membrane, 
the total membrane is about 100 micra thick and the inner and outer zones are about equal 
in thickness. The total distance from the c-cells to the calcifying part of the membrane at 
this time is about 150 to 200 micra. Because of this spatial separation of the source of the 
calcium, the pre-calcifiable matrix, and the calcifiable matrix and because the calcium 
deposited can come only by way of the mantle, it seems that the terrestrial snail is a suit- 
able laboratory animal for investigation of the problems of calcium transport. The changes 
in the ground substance of the matrix as the matrix becomes calcifiable may also be 


studied. 
SUMMARY 

Findings of this study of the repair of a shell defect in the snail Helix aspersa are as 
follows: 

1. The defect is filled by a glycoprotein matrix. 

2. The mantle epithelial cells show changes which indicate that these cells secrete the 
glycoprotein matrix 

3. The matrix contains no demonstrable reticular fibers and few cells. Phosphatase, 
demonstrable by the Gomori method, is absent. 

1. Coincidental with the formation of the matrix there is a high concentration of 
ribonucleic acid in the epithelial cells. 

5. After secretion, the organization of the matrix changes so that it becomes less 
water soluble, more dense, and more calcifiable. It also stains intensely with the Hotchkiss 
stain, and when stained with toluidine blue, shows a green metachromasia. 

6. Calcification commences at the outer surface of the matrix and proceeds inward 
toward the epithelium 

7. Calcium deposited in the repair membrane seems to be mobilized from large cells 
which contain calcium carbonate 


Nore: I wish to thank Dr. Isidore Gersh of the Department of Anatomy and Dr. Franklin C. McLean 
of the Department of Physiology for their advice and assistance. 
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Ultrasonic Energy and Surgically Produced Defects in Bone * 
BY NICHOLAS I. ARDAN, JR., M.D., JOSEPH M. JANES, M.D., AND J. F. HERRICK, PH.D., 
ROCHESTER, MINNESOTA 


From the Section of Orthopaedic Surgery and the Section of Biophysics and Biophysical 
\ I ger! i I 
Research, Mayo Clinic and Mayo Foundationt, Rochester 


The report by Bender and his associates of osteogenesis in normal bone of dogs 
after exposure to ultrasonic energy led to the question of potential improvement in the 
healing of fractures as a result of such exposure. Several European workers have studied 
this problem, arriving at conflicting conclusions. 

Maintz found that healing of fractures in rabbits was not stimulated by small amounts 
of ultrasound. Larger doses actually delayed healing but caused osteogenesis at a distance 
from the site of the fracture and ultrasonic application. He concluded that periosteal 
new bone could be produced by ultrasonic energy, but only in intact normal bone, and 
that the required dose was close to the destructive level, so that this formation of new 
bone often was followed by atrophy of bone, with and without fractures. It was his 
opinion that therapeutic doses in human patients resulted in no changes in bone and that 
further investigation was indicated regarding the application of this osteogenic capacity 
to fractures in human patients. 

De Nunno reported stimulation of osteogenesis in femoral fractures of rabbits as 
a result of ultrasonic exposure consisting of smaller doses than those used by Maintz. 

Murolo and Claudio studied fractures in guinea pigs exposed to pulsed ultrasonic 
energy and enthusiastically concluded that definite acceleration in the reparative process 
was produced by this agent and technique. 

We wished to study this problem further. Because of the difficulty in producing a 
series of uniform fractures of the type seen clinically and in order to have a standard form 
of initial damage, a defect of the window type was chosen as a substitute for the fractures 
used in the experiments described. 


MATERIALS AND METHODS 


The Siemens Sonostat generator witha frequency ol 800 kiloevecles and a sound head with a radiating 
surface of ten square centimeters were used in all cases. The mode of action of this equipment has been de- 


scribed in a previous paper ! 


Surgical T chnique 


With the animals under anaesthesia induced by the intravenous injection of pentobarbital (one-quarter 
grain per five pounds of body weight) and by means of standard surgical preparation and aseptic techniques 
a large half-moon incision with its convexity directed posteriorly was made on the lateral aspect of the 
shaved right thigh of dogs. The extremes of this incision were about nine centimeters apart and lay directly 
over the knee distally and over the upper part ol the femoral shaft proximally The purpose ol this ty pe ol 
incision was to avoid the irregularity of a recently sutured cutaneous incision which would result in poor 
coupling of the sound head and the skin. The flap of skin was turned back anteriorly, exposing the fascia 
lata, which was then incised along the axis of the shaft. The space between the vastus lateralis and the 
biceps femoris was en arged to expose the shaft of the femur 3 and the periosteum was incised longitudinally, 
ind retracted. With the aid of dividers and a special metallic template containing holes for guides, three 
holes were drilled in the lateral femoral cortex at a standard distance above the lateral femoral condyle 


Sponges moistened in an isotonic solution of sodium chloride were packed around the bone to diminish the 


* Abridgment of portion of thesis submitted by Dr. Ardan to the Faculty of the Graduate School ot 
the University of Minnesota in partial fulfillment of the requirements for the degree of Master of Science in 
( rthopaedic Surgery 

+t The Mavo Foundation, Rochester Minnesota. is a part ol the Graduate School of the University of 
Minnesota 
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scattering of bone dust in the tissues. The template was then removed and a rectangular defect was made 
by cutting out the bridge s of bone between the holes with an osteotom«e 

:fforts were made to avoid injury to the marrow, but this structure occasionally was disrupted in 
ittempts to remove all of the chips of bone. In closure of the wound, the periosteum was not sutured over 
the defect but the remainder of the wound was closed in two layers 

The same procedure Wiis repeated on the left femur except that. «a short straight eutancous incision 
directly over the bone was used because the sound head was not to be applied to this side. 

This operation resulted in a rectangular window in each lateral femoral cortex measuring 0.35 by 1.8 
centimeters. This size was believed to be adequate for roent- 


genographic follow-up without dangerously weakening the shaft 


Vethod of { ltrasonic Exposure 


Two needle the rmocouples were inserted through the an- 
terior part of the thigh in such a way that they lay laterally in 
the periosteal tissues but were in contact with the bone at each 
end of the defect: by use of these thermocouples the response 
of a galvanometer during each massaging excursion of the 
sound head indicated roughly whether or not the ultrasonic 
energ was reaching the defect accurately toentgenograms 
vere made to check the position ol these needles after thei 
insertion (Fig. 1). The interval between operation and exposure 

ultrasound varied from about fifteen minutes to two hours 


The shaved lateral aspect of the right thigh of each dog 


was exposed to varving amounts of ultrasonic energy for three 





periods of five minutes each, with a five-minute interval between 





exposures [or cooling. A massaging application of continuous : — 
energy was used, the excursions being directed along the axis Fia. 1 
of the femoral shaft. An ample film of mineral oil was used Control roentgenogram made before 
is a coupling medium. The left femur in each animal served as — exposure to ultrasonic energy showing 
i control a needle thermocouple at each end of 

Sixty-seven adult dogs were used. Four groups of sixteen the defect 
dogs each were exposed to the same dose of ultrasonic power, 
namely, ten, fifteen, twenty, and twenty-five watts of total output. The remaining three dogs were exposed 
to five watts of power. 


Bender's group reported that an increase in temperature of more than 7 degrees centigrade was neces- 


sury in their series before osteogenesis occurred. For this reason, the sound head was held stationary above 
each thermocouple until this basic increase in temperature was reached before the timed five-minute mas- 
saging exposure was begun. Efforts were then made to increase the temperature at each thermocouple in 
stepwise fashion to a maximum degree and at the same time to keep the readings at each end of the defect 
compal ible 
The time required to obtain the basic increase in temperature varied not only with different doses but 
ilso within each dosage group. This resulted in great variation in the total energy applied to the thigh as 
a whole. However, since the thermocouple guides were in contact with the bone to be exposed and in view 
of the difficulty of locating these thermocouples (and therefore the bone beneath them) with consistent 
accuracy by means of the sound field, this variation in duration of exposure was not believed to be as signi- 
ficant as it would first appear to be in relation to the estimated energy striking the bone. This re-emphasized 
the difficulty in the accurate location of deeply situated targets with the sound field. The problem of local- 
ization of energy was the reason for the use of the thermocouples; this is a weakness not only in this study 
but also in any work which depends on accuracy of the direction of the sound field. 
This variation in total time of exposure had no consistent effect on the pathological changes noted sub- 


sequent ly 


hk ollow-up 


Lateral roentgenograms were made of both femora of each dog approximately every two weeks for two 
months after exposure and thereafter once each month until the dog was sacrificed. Additional roentgeno- 
grams were made if there was any significant change in the clinical picture, such as a fracture. 

In each series of sixteen dogs, two were sacrificed immediately after exposure to ultrasound and two 
each were killed at intervals of two, four, six, and eight weeks and at four, six, and nine months. All three 
of the dogs exposed to five watts were sacrificed at twelve months. The femora were subjected to gross 


examination at death and descriptions were recorded 
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Four or five cross sections were made for microscopic study from each femur of one of each pair of dogs 
exposed to the same amount of energy and followed for the same interval of time. When possible, intact 
femora were chosen for this part of the study in order to avoid the confusion of changes resulting from 
fractures in addition to those produced by ultrasound alone 


RESULTS 
No attempt will be made to describe the findings in each dog; the data are sum- 
marized in Table I. 
Figs. 2-A to 2-D Roentgenographic evidence of delayed healing. The control femur is on the left in 


each x-ray; the femur on the right in each x-ray had three five-minute exposures to fifteen watts of ultra- 
sound, 





Fig. 2-A 


Roentgenograms made before exposure. 





Ten days after exposure some difference between the exposed and the control femora is already 
ipparent 





Fic. 2-C 
Roentgenograms made three weeks alter exposure, 


i 


1 





Fic, 2-D 


Nine months ulter ¢ Xposure part of the « xposed ce fect mav be seen as clearly 48 In the Initia! roent- 
cenograms 


No significant complications in the healing of wounds were noted in the entire group. 
Variability in response to ultrasound has been referred to frequently in the literature, 
and this feature was encountered in our study. It was particularly outstanding in a com- 
parison of the increases of temperature noted in the periosteal soft tissues after appli- 
cation of essentially the same amount of energy by the same technique. For example, 
temperature increases in the dogs exposed to twenty-five watts varied from 6.3 to 31.65 


degrees centigrade 
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A statistically significant number of fractures occurred after the exposure to ultra- 
sound used in this study. A total of twenty-two of the sixty-seven exposed femora (33 per 
cent) were fractured, while only three of the control femora (4 per cent) were fractured. 
The time of fracture of the exposed bones varied from twenty-three to 110 days after 
administration of ultrasound; ten (almost half) occurred in the fourth week. Fractures 
were noted in each series except in the three dogs exposed to five watts; five occurred in 
the ten-watt group, seven in the fifteen-watt group, four in the twenty-watt group and 


six in the twenty-five watt series. 


























Fig. 3-A Fic. 3-B 


Figs. 3-A and 3-B: Microscopic evidence of differences in healing between the control and the exposed 
femora at two weeks. (X 3.9, hematoxylin and eosin stain. 

Fig. 3-A: Cross section of control femur, showing defect filled with trabeculae of new bene. Endosteal 
new-bone formation is pronounced. 

Fig. 3-B: Cross section from femur with three five-minute exposures to ten watts of ultrasonic power. 
In this preparation the defect is empty because its former contents, consisting of dense fibrous tissue, 
have retracted into the medullary cavity, possibly because of early and insecure attachment to the edges 
of the defect. Endosteal new-bone formation is considerably less pronounced than in the control. 








Fig. 3-C 


Figs. 3-C and 3-D: Microscopic evidence of differences in healing between the control and the exposed 
femora at two weeks. (X 88, hematoxylin and eosin stain. 

Fig. 3-C: Control femur, showing trabeculae of new bone in the defect at the right and at one border 
of the defect at the left 

Fig. 3-D: Exposed femur, showing the fibrous-tissue contents of the defect at the right and the necrotic 
border of the defect at the left. 
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A definite delay in the healing of the defects in bone was found in fifty-four of the 
sixty-four dogs exposed to ten, fifteen, twenty, and twenty-five watts of ultrasonic power 


(Figs. 2-A to 5). Of the three femora exposed to tive watts, one showed early delay in 


“4 














Fig. 4-A Fic. 4-B 

Figs. 4-A and 4-B: Microscopic evidence of differences in healing at six weeks. (x 4, hematoxvlin and 
eosin stain 

Fig. 4-A: Cross section of control femur, showing defect filled with mature new bone. Most of the 
medullary contents have been lost in preparation 

Fig. 4-B: Cross section of a femur with three five-minute exposures to twenty-five watts of ultrasonic 
power. The defect is filled with dense fibrous tissue, which in this preparation has retracted from the sides 
of the defect. Medullary fibrosis and endosteal new-bone formation can be seen 


NM 














hia. 4-D 


Figs. 4-C and 4-1): Microscopic evidence of differences in healing at six weeks. (< 100, hematoxylin 
and eosin stain 


Fig. 4-C: Control femur, showing mature new bone in the defect. The walls of the defect are not 
shown. The medullary surface is at the top 


Fig. 4-D: Exposed femur, showing the dense fibrous-tissue contents of the defect and a few immature 
trabeculae of new bone 
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healing but subsequently attained a rate of repair equal to that of the other two in this 
group, as nearly as could be determined. With regard to the twelve femora showing no 
evidence of delay, either no conclusion could be reached or the rate of repair was equal 
to that of the control femora. Evidence of accelerated repair was not found in any case. 


COMMENT 


Table I shows that cortical necrosis is the most dependable sign of damage produced 
by ultrasound, roentgenographic evidence being a close second. It appears that roentgen- 
ographic findings are more valuable in showing delayed healing after surgical trauma 











Fia. 5 


Microscopic evidence (X 100, hematoxylin and eosin stain) of the state of 
healing at nine months in a femur with three five-minute exposures to twenty- 
five watts of ultrasonic power. The border of the defect is below and the dense 
fibrous tissue filling the defect is above. The low-power view of the exposed 
bone at nine months was similar to that in Figs. 3-B and 4-B. Several sections 
through the region of the defect in the control femora failed to disclose any 
evidence of the surgically produced window in the cortex. The cortex and 
medullary cavity appeared normal in all the sections, 


combined with ultrasound treatment than they are in showing destruction by ultrasound 
of normal, uninjured bone. 

The great variations in the increase of temperatures noted in various dogs of the 
same group receiving the same dose of ultrasound were probably caused partly by in- 
accuracy in aiming the field of sound despite our intensive efforts and despite the use 
of thermocouples as guides. An additional factor was the difference in the depth of tissue 
of individual fascial and muscle layers among various dogs. No dependably accurate 
method of placing a given amount of ultrasonic energy at a specific site has evolved from 
this project. Needle thermocouples have aided in this effort, but their clinical use would 
be undesirable and not without potential complications. Results of our study have led 
us to look with skepticism on those reports claiming accurate placement of the field of 
sound at a specific ganglion located deeply beneath the surface of the skin. 

A pronounced difference was noted in the increases of temperature associated with 
fractures. Fractures occurred after application of the highest temperatures produced but 
some were associated with much smaller increases. Several femora were not fractured, in 
spite of the fact that the temperatures applied to them were greater than those of some 
of the fractured bones. We are unable to explain this discrepancy. The variability just 
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TABLE | 


krrect oF ULTRASOUND ON HEALING OF SURGICALLY CREATED 
FEMORAL DEFECTS IN SIXTY-SEVEN Dogs * 


Amount of Ultrasonic Energy 


Effect on In Watts 
Exposed Femora Five Ten Fifteen I'wenty lwenty-five 
Cortical necrosis Oot 1 fol S 7 of 8 Sof 8 6 oS 
Medullary fibrosis 0 of | 3of8 5otS 5otS 6 of 8 
Fibrous tissue in defect O of | t of 7T 6 of 7 fot 6 7 of 8 
Normal 0 of 1 20f 8 lof8 lof 8 lof 8 
Delaved healing Oot 1 6 of 7 6 of 7 6 of 7 5 of 7 
Roentgenographic evidence lof 3 12 of 14) 13 of 14 13 of 14 12 of 14 
Delayed healing 0 of I lots 3ots Sots Zot8 
Gross evidence 0 of 3 1 of 16 tof 16 t of 16 3 of 16 
Delayed healing 0 of | bors 7 of 8 Sof 8 S ors 
Microscopic evidence 
Discoloration Oot 1 Zo0f 8 fotS 5ots8 3 ot8 
eburnation, or both l of 3 5 of 16 6 of 16 7 of 16 6 of 16 
Fractures 0 of 3 E. 5 E. 7 E. 4 E. 6 
os c. @ Cc. ] ( l 
No conclusiotr 0 lof 8 Lofts lof 8 lof 8 
2 of 16 2 of 16 lL of 16 Lot 16 
Equal repair 2 of 3 2 of 16 0 0 0 
lotal with delayed 
healing Lets 12 of 16 l4 of 16 15 of 16 15 of 16 


* The figures without parentheses indicate the incidence of a given characteristic in the group of dogs 
studied micros« opically Numbers in parentheses indicate the incidence in the total number of dogs in each 
group. The latter was determined whenever possible 

r ‘ompl te data could not be obtained in all cases, either because of an apparent loss of the defect in 
the slides studied or because post-irradiation x-rays were not available for those dogs sacrificed immediately 


Liter exposure 

t EX, exposed femora; C, control femora 
referred to does, of course, play a part in it, but the values found in individual cases were 
too constant, as a rule, to place the entire responsibility on this 

The rate of healing of fractures which occurred subsequent to ultrasonic exposure 
did not appear to vary from that of the controls and of other dogs we have observed. This 
aspect of the problem had not been anticipated and, therefore, specific data concerning 
this observation were not recorded. Our conclusion is based primarily on impressions rather 
than on statistics. It was noted in several cases that definite evidence of delay in healing 
of the defects was concomitant with relatively normal healing of associated fractures 
\lso, both endosteal and periosteal new-bone formation with normal-appearing cells was 
seen simultaneously with cortical necrosis in adjacent regions 

\s reported in our previous paper ' medullary fibrosis associated with cortical necrosis 
was the most frequent finding. This is comparable to the changes reported by Rouiller 
and Majno, which were produced solely by heat. In essence, they found microscopic signs 
of necrosis of bone appearing first in the central or medullary portion of the cortex; the 
necrosis later spread peripherally toward the periosteal surface. They concluded that the 
entire thickness of the cortex was made devoid of cellular life by the heat. The early signs 
of this necrosis consisted in pyknosis of the osteocytes; later there was disappearance 
of these cells and vascular erosion of the Haversian systems. Signs of necrosis appeared 
first near the medullary cavity, because of the relatively good blood supply in that area, 
and proceeded peripherally. We found no explanation for the medullary fibrosis asso- 
ciated with cortical necrosis unless it represented an abortive effort at osseous repair 
Small zones of osseous hyperplasia were seen occasionally arising from this dense fibrous 


tissue; however, during the follow-up period this activity was never seen to replace the 
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fibrous tissue and it did not appear to contribute in any way to the repair of the defect. 

One general impression gained from the microscopic studies was that the exposed 
femora often exhibited a greater amount of new-bone formation, either endosteal or as 
the result of fibrous metaplasia, than did the controls. This new bone in the exposed 
femora was not at the defects but at various distances from them, whereas new bone in 
the controls was in and adjacent to the defects. In the exposed bones, there was a minimal 
amount of new bone or none in the defect exposed to ultrasound as compared with the 
pronounced formation of new bone in the control defect. It was our opinion that, although 
a type of osteogenesis apparently was stimulated to a greater extent by creation of the 
defect combined with ultrasound than it was by the defect alone, the osteogenesis result- 
ing in the former case was purposeless and withou‘ direction as far as repair of the defect 
was concerned. This purposeless hyperplasia or metaplasia suggests a possible tendency 
toward the realm of malignant disease that deserves investigation 

The potentially destructive force of ultrasonic energy again has beer. pointed up by 
the results of this study. The occurrence of necrosis of bone in the absence of demonstrable 
roentgenographic changes demonstrates the danger of using the latter criteria as an indi- 
cation that damage has not been produced Even slight cortical necrosis makes a bone 
more susceptible to fracture; since this change has been demonstrated as long as nine 
months after exposure to ultrasound, this possibility should be remembered when manipu- 


lation of a joint is considered after ultrasonic therapy. Caution is particularly warranted 


when the surgeon performing the manipulation does not know the complete circumstances 
of the previous therapy, such as dosage, occurrence of pain during exposure, and the 
number and Irequency of exposures The threshold dose for the production of damage 
to bone as determined by microscopic evidence is still unknown. In view of the com- 
ments already made on the variability of results, as well as the findings of cortical necrosis 
ter a stroking application of as little as ten watts of total ultrasonic power from a radi- 
ating area of ten square centimeters for three five-minute periods, it appears that a 
narrow margin of salety probably exists 

It must be acknowledged that the technique of ultrasonic treatment used in this 
study cannot be applied in therapy of human patients. Since the animals were anaesthetized, 
the safety factor of periosteal pain has been eliminated, so that the amount of energy 
striking the bone in these dogs was undoubtedly greater than that received by patients. 
In addition, the energy was applied in three closely timed periods instead of twice a day, 
or daily, lor a greater! number of exposures than would be used clinically 

For these reasons, the significance of the preceding conclusions for clinical appli- 
cation is unknown at present. It may well be that the use of periosteal pain as an indi- 
cation of excessive dosage will avoid all of the effects observed in this study, but the 
question arises as to whether a physiological or a psychological dose is being used. As 
vet, adequately controlled studies on human subjects are insufficient for scientific evalu- 


ation, and the potential changes described above should be kept In mind 


SUMMARY AND CONCLUSIONS 


\ study was made of the effect of ultrasonic energy on the healing of defects created 
surgically in the femora of sixty-seven dogs. The ultrasonic energy was applied to anaes- 
thetized dogs with a power ranging from five to twenty-five watts in various ‘groups of 
animals 

Stimulation of the healing of these defects in bone was not seen. Instead, a delay in 
healing associated with medullary fibrosis and necrosis of bone was noted. This agrees 
in part at least with work reported by others. In view of recently reported studies 
claiming stimulation of the healing of fractures following use of a different technique of 
ultrasonic application and smaller doses, the need for further investigation along these 


lines is obvious 


VOL, 39-A, NO. 2, APRIL 1957 





402 ARDAN, JR., J. M. JANES, AND J. F. HERRICK 


It is probable that more frequent and less concentrated exposures, with use of a 


technique and dosage comparable to those used clinically, applied to non-anaesthetized 


animals would provide the answer to this question. Now that the effects of more intensive 


amounts of energy have been studied, this would appear to be the next step 
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DISCUSSION 
FRACTURE OF THE DisTaL RapIAL SHAF1 
Continued from pag 264) 

of the radius while the ulna is intact will produce slipping and angulation. Therefore, it becomes obvious 
that in the treatment of most of these fractures there must be accurate reduction, rigid internal fixation 
ind supplemental bone or an osteogenetic stimulus 

Screws and nails are inadequate for fixation of these fractures; a straight intramedullary nail is contra- 
and there is no nail available which will adequately fill the medullary canal of 
Plates and screws 


indicated in a curved bone 
the radius. Therefore we cannot expect adequate immobilization with these * props : 
ll prope rly ipplied will secure the fracture; however, I believe that Phemister, or small barrel-stave, graits 
should be ipplied to the dorsal, volar, and radial sides of the fracture at the time of the initial operation 
ind while the patient is still under anaesthesia, the stability of the radio-ulnar articu- 


After this procedure 
Hughston that in fresh fractures the initial plan of 


lation should be ascertained. I cannot agree with Dr 
treatment should include resection of the distal end of the ulna. Certainly this is true in fractures treated 
late, but for a fresh fracture that is well immobilized internally it is unnecessary 


| believe that the best form of treatment of the forearm is to secure plate and screw fixation with bone 


can be fixed by means of a large intramedullary pin, but healing of this 


fracture will be augmented by small, multiple, barrel-stave bone grafts 


1 would like to hear Dr. Hughston’s opinion in detail as to what operative procedure and follow-up 


grafting. The ulna, a straight bone 


is best suited for the treatment of this fracture 
Dr. HuGuHsron (closing Dr. Stewart asked for our opinion as to the best treatment for this fracture 
that initial open reduction and rigid internal fixation is the treatment of choice 


From experience, we believe 
\ tour-hole plate provides the desired rigidity of fixation. If this fracture is seen late, open reduction and 
bone-grafting of the fracture with intramedullary fixation and excision of the distal portion of the ulna assure 
the best results. Screws do not hold in the osteoporotic bone seen in fractures treated late. Intramedullary 
pins produce the desired immobilization in fractures treated late when the distal ulna is excised. Ab- 
sorption at the fracture site cannot produce recurrence of the subluxation when the distal portion ot the 


ulna is excised. In fractures treated late by open reduction, the callus-filled medullary canal gives adequate 
stability to the intramedullary pin 
We do not believe that the distal portion of the ulna should be routinely excised in the initial treatment 


I t it would be well to consider the use of such a procedure if instability 


of fresh fractures. but we feel tha 
is demonstrated 

Dr. Patterson commented that our number of failures, using conservative treatment, is high. We agree 
that it is too high to justify closed reduction as a routine form of initial treatment for this fracture. I think 
that the number of poor results reported frankly and demonstrated by roentgenogram indicates the unbiased 
honesty of the presentation. During the three years we have been working on this study, increasingly aware 


{ the complexity of this fracture, we have treated several of these fractures satisfactorily by open reduction 


ind internal fixation. These have not been included in this presentation 
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Patellectomy and Fascial Grafting in Certain Cases of Long 
Standing Disruption of the Quadriceps Mechanism 
\ Case Report AND REVIEW OF THE LITERATURE 


BY CAPTAIN JAMES R. HORST AND CAPTAIN WILLIAM H. HARRIS, 


Vedical ( orps, United State 1ir Force 


f m the 5005th United State tar Force Hosjntal, Elmendorf Air Force Base tnchorage, Alaska 


The late surgical repair of a disrupted quadriceps extensor mechanism secondary 
to unsuccessful treatment of a fracture of the patella is the subject of the following 
CASE report 


s.M in Armv Sergeant, forty-five vears old, was initially seen in October 1953, because of pain in the 


Inability to extend the knee and instability of the knee 


were secondary compl iints. Two and a 


right knee 

half vears previously, the patient had sustained a 

fracture of the right patella in an automobile accident 
? 1] 


At another hospit il, the distal pole of the patella was 


removed and the patellar tendon was fixed to the 


proximal pole The details of te« hnique ind the method 


ol suture were not Known \ cylinder cast had been 


ipplied. When this cast was removed six weeks after 
surgery, there was 90 degrees of passive motion at the 
knee, but ictive extension was completely lacking 
The patient learned to walk with a swing-through gait 
ind locked his knee in hyperextension for stability 
He accey 


was quite active. Increasing 





ited his disability and for two and a half vears 
pain, however, led him 
to seek medical advice 

Examination of the right knee revealed no active 
extension. The re maining proximal pole of the patella 
f the quadriceps 


was displaced upward by the pull 


Its distal margin was four inches above the joint line 


when the knee Vas in complete extension The promi- 








nent femoral condvles Fig 1) were tender to direct 


percussion Attempted extension ol the knee resulted kia. 1 

} f NIE ag » Ilw ¢ : 

in motion of the patellar fragment proximally about Right knee, preoperative (medial view), show- 
ig prominence ol femoral cond, les and high rid- 


There was a full range of passive motion, and — ir 
hyperextension. No collateral or cruciate Mg 


ligament laxity was present. Roentgenograms revealed 
ragment to consist of approximately one-half of the patella, with rather marked osteophytic 


one inch 
patella There was no active extension 


» degree s Ol 


the patellar 
irregularities. No other abnormalities of the joint were seen in the roentgenograms 

It was felt that reconstruction of the quadriceps mechanism was indicated and that the proximal pole 
of the patella should be excised because of its irregularity and the p obability of patellofemoral arthritis. 
\ Kirschner wire was passed through the patella Four pounds ol traction applied for a week resulted in 
three-fourths of an inch of lengthening of the quadriceps muscle. On October 21, 1953, the knee joint was 
approac hed through i long median parapatellar incision. A tourniquet was not used because it would have 
restricted quadriceps mobility. Reflection of the skin and subcutaneous tissues over the anterior aspect of 
i thin fibrous sheet lying over the area of the joint. This weak tissue bridged the defect 
this sheet was shiny, smooth, and appeared to have a 


was removed en toto. There was in- 


the knee revealed 
n the extensor mechanism The under surface o 


i 
svnovial lining. The remaining portion of the patella (proximal pole 
sufficient soft tissue to allow closure of the resulting defect by direct apposition of the edges. Five strips of 


fascia lata, each approximately six inches by three-fourths of an inch in size, were obtained from the opposite 
thigh. Four of these strips were sutured into slits in the end of the quadriceps tendon. From the fibrous 
sheet overlying the anterior aspect of the knee joint a flap was created with its base proximal. The four 
strips of fascia lata, together with this flap, were pulled distally and were anchored to the periosteum of the 
tibia just below the margin of the articular cartilage. The strips of fascia were passed through four tunnels 


in the patellar ligament (Fig. 2). Under considerable tension, the grafts were sutured in place with heavy 
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chromic catgut. The fifth piece of fascia was sutured re-enforcing the others, closure was accomplished, and 


the limb was placed in a cylinder cast in full extension 
When the cast was removed six weeks later, the range 
Three weeks later, during which time the patient received daily whirlpool therapy and active guided exercises, 
is well as progressive-resistance exercises, the patient was able to lift the exercise boot with five pounds 
\ month later, be cause he had lost some extension 


» of knee motion was 160 degrees to 180 degrees. 


through a range of motion from 85 degrees to 175 degrees 


the maximum being 160 degrees) his extremity was replaced in a cylinder cast in extension for one week 
This resulted in substantial improvement. Three months following surgery he was walking well without a 


limp, had no pain or tiredness in the knee on walks up to one mile, was lifting twenty pounds with the 
hoot, and had a range of motion of 60 degrees to 170 degrees Eight months after surgery the range of motion 








after removal of the 


Four strips of fascia lata were carried through the hole left 
proximal portion of the patella and were brought out of the suprapatellar pouch 
through slits in the quadriceps tendon and sutured. The hole was then closed around 
these fascial strips. At that point the strips of fascia, and the flap created from the 
thin fibrous tissue which bridged the gap in the quadriceps mechanism, were sutured to 
the periosteum of the proximal portion of the tibia just distal to the articular carti- 
lage. The fascial strips were then passed. through slits in the patellar ligament. The in- 
sert shows how a fifth strip of fascia lata was over-sewn reinforcing the others 


could lift thirty pounds throughout this range (Figs. 3-A and 3-B). The patient was 


was the same and he 
e reported that his knee had continued toimprove. 


last seen twenty months after surgery, at which time h 
He was able to walk several miles could walk upstalrs In a normai fashion, and had no pain. 


DISCUSSION 
The loss of quadriceps extensor power constitutes a serious disability. The resulting 


weakness leads to instability of the knee, a limping gait, the inability to climb stairs in 


the normal fashion, genu recurvatum, and even pain. Such loss of quadriceps power may 


be from neurogenic, myopathic, or traumatic causes. Of the traumatic causes, aside from 
extensive damage to the quadriceps muscle bellies themselves, there may be disruption 


THE JOURNAL OF BONE AND JOINT SURGERY 








PATELLECTOMY AND FASCIAL GRAFTING 105 





in the continuity of the quadriceps tendon, the patella, or the patellar tendon. In patients 
in whom the condition is of long-standing, and in patients in whom a similar situation results 
from non-union of fracture of the patella, there is a transverse elliptical defect in the 
extensor mechanism at the level of the discontinuity. After some time, the synovial lining 
extends across the defect and in this region lies subcutaneously. The rough fracture edges 
or abortive attempts at osseous repair can lead to irregular bony surfaces. There may 








Fic. 3- \ 


Right knee, six months after surgery, showing active extension 
to 170 degrees. 





Fic. 3-B 


Right knee, six months after surgery, showing maximum flexion 
to 60 degrees 


be abrasion of the patellar groove. There may be joint effusion. Quadriceps atrophy 
develops P. 

Suggested methods of restoring the continuity of the quadriceps mechanism after 
long-standing disability are many. Direct repair of the patellar fracture, if possible, was 
advocated by Phemister. This is perhaps best done by using fascia lata °. If a gap persists 
between fragments despite release of restricting bands, several alternatives remain. 
Phemister approximated the fragments with a heavy silk suture and bridged the gap by 
a sheet of fascia. In a similar maneuver, Gallie spanned the defect with fascia lata * but 
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subsequently recommended using Achilles tendon *. Plastie soft-tissue procedures have 
been recommended *. Brickner cut the quadriceps tendon with its attached patellar frag- 
ment completely free and shifted it distally. These measures gain continuity at the ex- 
pense of losing power 

Since early descriptions by Scudder (1898) and Rogers (1908), and its advocacy by 
Brooke, patellectomy has become increasingly common in the treatment of certain pa- 
tellar fractures. It would seem especially advisable in cases of non-union with rough 
articulating surfaces and the possibility of traumatic arthritis. Paschall, Ghormley, and 
Dockerty recommended partial or total patellectomy for all cases of non-union of pa- 
tellar fractures 

Closure of the defect following total patellectomy is a problem of varying difficulty. 
Simple plication is frequently possible '’:'’. The defect has been left open ™ and soft- 
tissue flaps have been developed @:'®. Fascia lata, however, seems almost ideally suited 
for use in difficult closures 

The use of fascia lata as free grafting material to re-enforce or replace a dense con- 
nective-tissue defect or weakness is a well accepted procedure Experimental work has 
shown that free autogenous fascia lata grafts in human patients remain viable and main- 
tain their gross and histological characteristics. They are not replaced by host fibro- 
blasts?7»*: 4. Although preserved heterogenous fascial grafts may be used successfully in 
which case there is replacement by host fibroblastic cells '*), the ease with which abundant 
autogenous fresh fascia lata can be obtained makes this unnecessary. 

Intermittent stress on the graft promotes hypertrophy?*:*:''. There is no significant 
stretching or contracture’: *. Herniation of vastus lateralis through the donor site, if it 
occurs at all, disappears spontaneously in six to twelve months*®:* '. Gallie and Le- 
Mesurier have shown that removal of surrounding areolar tissue is necessary for satis- 
factory union between fascia lata and other fibrous tissues. The reader is referred to 
their papers for a detailed discussion of the handling of fascia lata? 

Thus, the present case illustrates the main points involved in this problem and 
serves as an excellent example in showing: 

1) Total patellectomy is a recommended procedure for long-standing patellar 
fractures if traumatic patellofemoral arthritis is present or probable. 

2) Free autogenous fascia lata grafts will successfully bridge large defects and will 
withstand increasing strain 

3) It is sometimes possible to restore quadriceps muscle function after a long period. 

Nore: The authors wish to acknowledge the counsel and assistance of Major R. R. Kessler and Captain 
1). A. Bindbeutel 
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DISCUSSION 
SiirpPED FeMoRAL EpipuHysis 


Continued from page 503) 


described. The boy complained of pain, he had limited hip motion, and a limp. Would Dr. Heyman consider 
removal of the projecting portion of the neck to improve the limited hip motion in this patient? At that 
time, we nailed the hip in situ. Sixty-one months later, when the patient was eighteen years old, he had no 
limp, no pain, and demonstrated an index of motion of 86.91 and a total percentage of normal hip function 
of 95.63. The roentgenogram of that date indicated that the projecting portion ol the neck had become 
smooth 

I wish to make a plea for the general use of an accepted standard for comparison, especially when meas- 
uring the motion or function of hip joints or any joints under discussion. We use the index of motion described 
twenty-five years ago by Ferguson and Howorth * which gives a numerical evaluation to motion. To say 
that a result is excellent, good, or satisfactory does not define shades of difference sufficiently accurately 
for comparison. Comparison is possible when descriptive terms can be reduced to numbers 

At the joint Meeting in 1948, we showed roentgenograms (Fig. 11 in a former publication >) of another 
thirteen-year-old boy who had marked slipped capital femoral epiphysis. He had complained of pain and 
limp five months previously when he came to the clinic; roentgenograms were made at that time but were 
not seen. During the five months’ interval further slipping occurred. I wonder if Dr. Heyman would recom- 
mend removal of the projecting portion o! the neck and use of the bone to fuse the epiphysis in this patient. 

We did an open reduction and nailing. Thirteen months later the patient’s index of motion was 78.99, 
there was no limp, no pain, and the total percentage of normal hip fusion was 92.90 

We do not advocate fusing a growing upper femoral epiphysis since it may contribute to the total length 
of the femur. Nailing does not necessarily stop this growth, as has been observed in four of our patients. The 
>) was shown at the Quebec Meeting. 


roentgenograms of one of these (Fig. 19 in a former publication 
We have seen four instances in which 


I do not wish to imply that these nails are innocuous indefinitely 
the femora! shafts have been fractured by football injuries Therefore, after the epiphysis has grown away 
from the nail or has fused, we advocate prompt removal of the nail and abstenance from contact sports for 
it least one year 

* Fercuson, A. B., and Howortn, M. B.: Slipping of the Upper Femoral Epiphysis. A Study of Seventy 
Cases. J. Am. Med. Assn., 97: 1867-1872, 1931. 

Jopiin, R. J terpy, J. A.; and HaNne.in, JosepH: Roentgenographic Changes in 
1949, 


KLEIN, ARMIN 
Nailed Slipped Capital Femoral I piphysis. J. Bone and Joint Surg., 31-A: 1-22, Jan 


Dr. Heyman (closing): In closing the discussion I want to answer Dr. Joplin’s questions. During his 
discussion he showed a slide of a roentgenogram of a slipped femoral epiphysis with a wide epiphyseal line 
and moderate displacement. Subsequently, he said, the epiphysis became severely displaced. He asked 
whether I would have done an epiphy seodesis in this patient. Yes, I would have done so, because this would 
have prevented the severe displacement. In the second case, Dr. Joplin said that the patient had an excel- 
lent range of motion and good function without disability, but the roentgenogram showed a prominence of 


bone at the neck of the femur similar to that which has been described. Dr. Joplin asked whether I would 


Continued on page 415 
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Kosinophilic Granuloma of the Femoral Shaft Simulating 
Ewing's Sarcoma 


BY A. H. MCKENZIE, M.D., AND F. G. DAY, M.D., EDMONTON, ALBERTA, CANADA 


From the Orth »paed i Service of the Department of S yery and the De partment 
of Pathology of the Royal Alerandra Hospital, Edmonton 


\lthough an increasing volume of literature on the subject records that eosinophilic 
granuloma of bone can simulate Ewing’s sarcoma clinically and roentgenographically, 
we have not always found this fact to be well appreciated. It was felt, therefore, that a 
short review of eosinophilic granuloma and a presentation of two illustrative cases would 
be of value 

The evolution of the present concept and treatment of eosinophilic granuloma may 
be traced by referring to the articles of Fraser, Lichtenstein and Jaffe, Otani and Ehrlich, 
Farber, and Green and Farber. Miscast as a ‘‘myeloma”’ and a “granulation tumor”, 
and later considered to be an expression of disordered lipoid metabolism, eosinophilic 
granuloma is now popularly classified as a localized non-lipoid histiocytosis related to 
the chronic disseminated Schiiller-Christian disease and acute or sub-acute disseminated 
Letterer-Siwe disease* > 
well localized, usually single, histologically distinct 
granuloma of unknown etiology which has its origin in the medullary cavity of a bone 
and tends to expand, erode, and per- 


Kosinophilie granuloma is 


forate the cortex. The microscopic fea- 
tures, well described by Lichtenstein 
and Jaffe ®, are said to allow easy dif- 
ferentiation of the non-lipoid histio- 
cytoses from other conditions 
Although eosinophilic granuloma 
must be differentiated from a number 
of infectious, metabolic, developmen- 
tal, and neoplastic bone lesions, its 
clinical and roentgenographic  simi- 
larity to Ewing’s sarcoma of long 
bones is of immediate concern to this 
report. Ewing’s tumor and_ eosino- 
philic granuloma have a similar age 
of occurrence (under twenty) and may 
produce the same symptoms (pain, 
tenderness, loss of function, and swell- 
ing). Such symptoms of Ewing’s tu- 
mor are usually of some months’ du- 
ration, while in the case of eosinophilic 
granuloma the symptoms usually en- 
dure for days or a few weeks. The 
roentgenograms of both show rarefy- 
ing lesions arising in the diaphyseal 
medullary cavity expanding and erod- 
ing the cortex. With perforation of the 





Fic. 1-A cortex, both lesions cause deposition 
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’ Cu Fig. 1-B 
Figs. 1-A and 1-B: Case 1. Preoperative roentgenograms of left femur, showing eosinophilic 

granuloma of femoral shaft. Note the erosion of the medulla and cortex and reactive periosteal 

new bone, which has a laminated appearance. ie 
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Fig. 1-C 

Photomicrograph (X 200) showing many polymorphonuclear leukocytes and occasional giant cells 
throughout the granuloma. Note the histiocytic background of the lesion. Most of the leukocytes 
are eosinophils, 


of reactive new bone. Not infrequently periosteal elevation occurs and lamination by perios- 
teal new bone appears—the so-called “onionskin” effect. Eosinophilic granuloma may be 
more sharply defined than Ewing’s tumor but is often indistinguishable from it. Only mi- 
croscopic examination of biopsy material will reveal the true nature of any suspect lesion. 

The following cases were recently seen on the orthopaedic service of the Royal 
Alexandra Hospital. 
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Fig. 2-A 


gram of left femur three months after curettement and radiation, showing sclerosis 
( he lesion. Cortical thickening remains 

Fig. 2-A: Case 2 Preoperat ve roentgenogram showing marked erosion of cortex witl perforation and 
extensive eristeal new-Dbone torn i The l€@Slon 1s ¢ xtremel\ ictive, suggesting malignant growth The 
ocation and mode of growth would be more readily expected in Ewing's sarcoma than in eosinophili« 

inulor 

CASE REPORTS 
Case |. G. W., a three-year-old girl, was admitted to the Royal Alexandra Hospital on November 30, 

53, with a three nth histor 


of intermittent fever and intermittent 
vo months she had been showing an increasing limp favoring the left lower extremity. Her illness allegedly 


tremity which, in view of a concomitant epidemic, had originally 


pain in the left knee. For the last 


began with *flu’’ and pain in the lower « 


eel msidered poliomyelitis. Since August the patient was said to have ippeared pale and to have tired 
Che child had had no significant past illnesses, but two aunts had died of tuberculosis and the mother 

} 1 worked in a tuberculosis sanatorium 
Physical examination revealed « moderately well nourished, afebrile, slightly pale little girl who pre- 
erred to hold her left hip and knee in slight flexion. The throat was slightly injected and the cervical lymph 
“les were enlarged bilatera Phe chest and cardiovascular system were clinically normal. No tenderness 
enlargement of organs was detected on examination of the abdomen. The upper portion of the left thigh 
vas slight tender; it measured eleven ind three-quarter inches in circumference, one-half inch less than the 
right. The white-blood-cell count was 8,700, with 46 per cent neutrophils, 48 per cent lymphocytes, 1 per 


ent monocytes, 4 per cent eosinophils 


ind | per cent basophils The sedimentation rate (Wintrobe) was 


venty-three millimet Urinalvyses were negative 


ers in one hour Roentgenograms of the left femur showed 
i irea of radiolucen mm the uppel third with some periosteal new-bone reaction (Figs 1-A and 1-B) 
Roentgenograms of the right femur, both arms. 


ind the Gruber-Widal reactior 


rhe patient w 


the skull, and the chest were normal. The Mantoux test 


vere negative. A provisional diagnosis of Kwing’s sarcoma was made 


is seen In consultation at a diagnostic clinic. After review of the findings, the consultants 
felt that the clinical and rentgenogr iphic evidence pointed so definitely to a diagnosis of Ewing's tumor 
eS deep roentgen theray 


is advisable. Surgery, it was argued, could lead only to dissemination 
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Photomicrograph (X 200) of tissue from Case 2 which shows a histiocytic granuloma characterized 


the presence of man eosinophilic leukocvtes eosinophilic granuloma 
Fig >_( Follow-up roentgenogram 
g. < Il | ntg gZ 


six and one-half months after curette- 
ment of eosinophilic granuloma. Aside 
rom residual cortical thicke ning, the 
femur shows no evidence of recurrence 


of the lesior 


of the tumor. In spite of his concurrence 
with the consultants’ diagnosis, the attend- 
ing surgeon (F.G.D.) did not share their 
views on surgery and refused to allow treat- 


ment wit hout 


jopsy. Accordingly, an ex 
ploratory operation was carried out 

\t operation the soft tissues overlving 
the lesion were found to be in fairlv normal 
conditior There was noticeable periosteal 
thickening. The tumor cavity was entered 
through thickened cortical bone and was 
found to be filled with blood and soft, friable, 
whitish material. The cavity was curetted 
as well as possible and the contents were 
sent for pathological examination. The mi- 
croscopic pl ture Was that of typi il eosino- 
philic granuloma (Fig. 1-C) 

The child was disch irged Irom hospital 
on December 19, 1953, following deep roent- 
gen ther ipy i total of 800 r). Roentgeno- 
grams m ide at the time of discharge showed 
that the left femur was beginning to re- 
ealeily Follow up eXamination ind roent- 
genograms on March 18, 1954, showed com- 
plete return of painless function of the limb, 


with ealcification and reossification of the 
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bony defect (Fig. 1-D). No recurrence of the femoral lesion was evident fifteen months after biopsy and no 


new lesions had appeared 


a boy two and one-half years old, allegedly injured his left lower extremity when he fell 


Case 2. P.S., 
1954. Subsequently he was noted to have a slight limp favoring the 


down a flight of stairs on August 7, 
left lower extremity. His appetite became poor and there was some weight loss. As the limp gradually in- 
creased, the patient complained of more and more pain in the extremity. Accordingly the child was admitted 
to the Hospital on August 21, 1954, for investigation. 

Examination revealed a well nourished, tanned, slightly feverish child with enlargement of the tonsils 
and injection of Waldeyer’s ring. The tonsillar nodes were bilaterally enlarged and the left anterior cervical 
nodes were palpable but non-tender. The pulse rate was 154 per minute and a soft systolic murmur was 
heard at the apex of the heart and along the left sternal border. Chest examination was otherwise negative. 
The abdomen was non-tender and no organs or masses were palpable. There was slight swelling of the mid- 
portion of the left thigh, which measured one-half inch more in diameter than did the right thigh at that 
point. There was moderate tenderness over the area of the swelling, but no redness of the overlying skin. 
The temperature at admission was 102 degrees. The white blood count was 7,000 with 66 per cent neutrophils, 
29 per cent lymphocytes, 4 per cent monocytes, and | per cent eosinophils. The sedimentation rate (Win- 
trobe) was fifteen millimeters in one hour. Roentgenograms of the left hip showed an area of radio trans- 
lucency in the mid-shaft of the left femur involving both the medulla and the cortex. The involved area 
was surrounded by extensive periosteal new-bone formation (Fig. 2-A). X-rays of the skull, chest, and right 
femur showed normal findings. The Mantoux test was negative 

\ provisional diagnosis of Ewing’s sarcoma was made, osteomyelitis being considered a second possi- 
bility. In spite of previous experience, the presence of eosinophilic granuloma was not seriously suspected. 
At exploratory osteotomy the periosteum was found to be five or six times the normal thickness. The 
periosteum and the overlying tissue were slightly oedematous and congested. The underlying cortex was 
somewhat spongy. The periosteum was easily stripped back and a cortical window was cut with ease. Soft, 
brown, friable tissue was curetted from the medullary cavity and was sent for examination. Microscopic 
study revealed the lesion to be eosinophilic granuloma (Fig. 2-B) 

Nine days after biopsy and curettement the child was discharged to his home in a unilateral hip spica. 
Follow-up examination on March 8, 1955, revealed no residual symptoms of the lesion. Roentgenograms 
made at that time showed recalcification of the involved area (Fig. 2-C) 


DISCUSSION 


The concept of biopsy of bone lesions before definitive treatment is undertaken has 
unfortunately not received universal acceptance. It is generally recognized that the 
pathologist’s diagnosis may depend to a large degree on the x-ray examination and the 
clinical history of the case involved even when abundant biopsy material is supplied; yet 
many practitioners still expect to arrive at a definitive diagnosis by the presence of 
roentgen shadows alone. It should again be emphasized that single or multiple roentgeno- 
grams, alone or in combination with the clinical history, are not reliable indicators of 
benign or malignant growth. The serious effects of under-diagnosis of a malignant bone 
lesion are obvious. The serious effects of over-diagnosis of benign lesions should be equally 
obvious if one considers the crippling effects of unnecessarily irradiated epiphyses or 
ablated limbs, or the useless expense and anxiety imposed upon patients and their families. 
The authors’ two cases are presented mainly to underline the fact that eosinophilic 
granuloma may simulate Ewing’s tumor roentgenographically. We hope they will also 
serve to strengthen the growing belief that biopsy prior to treatment of bone lesions is 


mandatory even when roentgenograms are ‘“diagnostic’’. 


SUMMARY 
The fallacy of complete reliance on roentgenographic evidence for the diagnosis of 
bone lesions was recently brought to our attention by two cases of eosinophilic granuloma 
of bone which, on the basis of roentgenographic examination, were believed to be “typical” 
Ewing’s tumors. 


Norte: The authors are indebted to Dr. P. W. Davey and Dr. G. M. Martin of the Department of 
Pathology, and Dr. C. F. Hyndman, Chief Radiologist, Royal Alexandra Hospital, for their cooperation 
in the preparation of this paper. We wish to thank Mr. Z. Zielinski for the preparation of the illustrations. 
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DISCUSSION 
SLIPPED FEMORAL EpipuHysis 


Continued from page 40 


remove this prominence. Of course not. We treat the patient and not the roentgenogram. If, however, this 
patient had disabling limitation of abduction and of internal rotation, I would remove the prominence 

Here is a problem which I have found no answer to, but it should receive consideration before any rad- 
ical operation Is proposed There have been a great number ol slipped epiphyses in children during past 
vears; many of these must have healed with severe displacement, and yet, during my practice in adult ortho- 
paedic surgery I have seen very few patients who complained of disability caused by an old unreduced slipped 
epiphysis. | do not know whether this bone prominence will absorb spontaneously in time and no longet 
be disabling, or whether some kind of a molding process t ikes pl ice, adapting it and the surface of the 

wetabulum to one another 

We do not want to do an unnecessary operation. The patient with the severe bilateral displacement 
described in the paper had disability of one hip for two vears and of the other hip for one year. We felt that 
we had waited long enough and operated. The patient promptly recovered excellent motion and function 
following the removal of the obstruction to motion 

Dr. Klein, Dr. Joplin, Dr. Reidy, and Dr. Hanelin report excellent results after open reduction and 
nailing. | am willing to take their word for it. I am speaking only from my own personal experience and 
from the experience of many others. Our results have been poor following open reduction or cervical oste- 
otomy\ 

After several en ouraging good results follow ing the conservative procedure described in this paper, I 
was persuaded by younger and more confident men with whom I had recently become associated to try once 
more open reduction and nailing for severely displaced epiphyses. We did this in the next two patients. The 
first open reduction and nailing resulted in aseptic necrosis, and as a consequence we had to do an arthrodesis 
of the hip The second patient also bad such a poor result that we advised arthrodesis. The brother of the 
first patient came to us later with a similarly slipped epiphysis. Did we perform an open reduction or cervical 
osteotomy and nailing upon him? We did not. We removed the knob. 
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Giant-4 ‘ell Tumor of the Patella 


BY HAMPAR KELIKIAN, M.D., AND IRVIN CLAYTON, M.D., CHICAGO, ILLINOIS 


ractice of reporting rare lesions has justified itselt by making possible their early 


The p 


ion and treatment With this in mind, the following discussion and case reports 


recognil 


are presented 
Phe patella is an uncommon site for giant-cell tumors which occur fairly frequently 
in other bones. The microscopic appearance of these tumors is the same regardless of the 


bone or portion of bone involved. Most pathologists agree that it is difficult to distinguish 


gnand malignant giant-cell tumors 


When the lesion appears 


bet ween ben! 
in the early stages 
ina dispensable bone such as the patella, the 


prognosis 1s improved It vores without saving 


that these tumors should be treated DY patel- 


lectom\ Che operation does not entail any 


difficultv or cause prolonged postoperative 
disability 


twent vears 


Case l. N. A. H., a white woman 
idmitted to the Chicago Wesley Memorial 


old, was 

Hospital on January 9, 1955, with a chief complaint of 
pain and swelling in the left knee of three months’ dura- 
tion. The patient gave a histor having sustained a 


ill in October 1954. The left knee was twisted at that 
time but the patella did not receive any direct impact. 
Considerable pain was experienced in the knee follow- 
ng the injury, necessitating her absence from work for 

period of several days. Because of persistent pain and 
weakness in the knee, the patient fell several times, 
reinjuring the knee. A few weeks before admission the 


knee became increasingly swollen and tender 





| mination revealed a thin, pale, delicate female. 
Ihe elt knee vas swollen, red, hot ind tender The > 
Pneumo-arthrogram showing encroachment of 
quadriceps muscle si itrophied. Attempted the knee joint cavity by soft-tissue mass. The 
motion of the knee used evident quadriceps spasm patella is expanded and completely involved with 


[Extension was limited to 160 degrees and flexion to 120 the tumor 


degrees 
le on admission showed the pa expanded and completely involved with 
showed encroachment of the joint cavity by a soft-tissue mass of the same 


densit v as muscle ( Fig. 1-A Although no fracture of the patella was seen In the roentgenograms, we surmised 
the patella to the joint lining, probably as the result of a fracture 


that there had been seeding from 
Phe patie Vus taken to surge! on January 13, 1955 The joint was € xposed through a median par- 
ipatellar incision, and the patella was dislocated laterally. The entire synovial membrane and fat pad were 
nvolved with tumorous growth (Fig. 1-B). The patella was friable and showed evidence of an old fracture 
through the articular surface. Patellectomy, radical synovectomy, and bilateral meniscectomy were done at 
this time. Ligaments confluent with the svnovial membrane, such as the tibial collateral ligament and the 


ruciate ligaments, had to be sacrificed (Fig. 1-C) 
The patients postoper tive course Was uneventiul ind she w is disc harged from t he Hospital on January 
29 1955, with the extremity u evlinder cast 
Che cast was removed seve veeks following surge! Che patient was last seen in August 1956. At that 
e, ex nati ’ he ee revealed no swelling, tenderness, or evidence of recurrence ol the tumor 
was no lateral or 


egrees of flexion. There 


tension was limited to 170 degrees with ipproximatels 0) « 
The patient had gained weight since her discharge from the Hospital 


the knee 
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and her knee was painless. Two months after surgery she was able to continue her former duties as an 
office clerk and secretary without any handicap. For eighteen months after surgery serial chest films were 
negative for possible pulmonary metastases, and there was no evidence of inguinal gland involvement 
Pathological specimens were examined by Dr. bk. L.. Cheatle, Department of Pathology, Chicago Wesley 
Memorial Hospital 
The report of a microscopic examination of the patella stated: ‘Beneath a thin layer of compact bone 
and extending between the innermost bony spicules there are strands and cords of closely packed, large 





Fic. 1-B 


The knee joint at surgery following dislocation of the patella. The entire synovial 
membrane and fat pad are involved with tumorous growth 





Kia, 1-C 


rhe knee joint following surgery. Note that the cruciate ligaments have been removed 
and the synovial membrane has been dissected as completely as is feasible. 
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Photomicrograph (XX 645) throughs section of the patella showing numerous giant cells 
with increased cellularity. 





Photomicrograph (X 645) of a section of the synovial membrane showing secondary 
invasion by multinucleated giant cells and stromal cells similar to those seen in Fig. 1-D. 
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Photomicrograph (X 330) of tissue taken at the time’ of initial curettement showing large numbers 
of multinucleated giant cells and spindle sh iped cells with occasional mitotic figures. 


spindle cells. Numerous multinucleated giant cells are seen throughout this tissue. All of the spindle-shaped 
cells have large, vesicular, pale-staining nuclei. In some places there is slight nuclear variation. Additional 
sections are taken through the bone and cartilage of the patella. These reveal that strands of tumor tissue 
within the marrow spaces of the patella extend in a few areas through the outer bone into surrounding fibro- 
adipose tissue 

The report. of a microscopic examination of synovial tissue stated: ‘Sections reveal a tumor composed 
of closely packed stromal cells having round to slightly ovoid basophilic nuclei with basophilic nucleoli and 
slight portions of chromatin. Occasional mitotic figures can be seen. However, none show bizarre or unusual 
changes. Numerous large giant cells are seen throughout all the sections, having up to twenty or thirty nuclei 
in every cell. Dense eosinophilic fibrous connective tissue appears to act as a stroma for the tumor cells.”’ 

Pathological diagnosis was giant-cell tumor of the patella with extension to the synovial membrane and 
fat pad (Figs. 1-D and 1-E). 

The tissue slides were reviewed by Dr. Clinton L. Compere, who agreed with the diagnosis. 

This case was presented at the Orthopaedic Staff Conference of Chicago Wesley Memorial Hospital; it 
was the unanimous decision of those present that the patient should not be given x-ray therapy in combina- 
tion with surgery. 

Case 2. P. 8., a white girl, fifteen years old, was admitted to Evanston Hospital on August 16, 1949, 
with a chief complaint of pain and swelling in the left knee. Three years prior to admission the patient had 
sustained a fall from a bicycle, badly abrading the skin overlying the left knee. The abrasion healed promptly. 
The patient was asymptomatic until January 1949, when the knee began to hurt. The patient had an antalgic 
limp and the knee gave way several times during her activities in the gymnasium. She was seen by her 
family physician, who made roentgenograms of the knee and told her that the patella was “soft”’ and needed 
an operation. The patella was curetted elsewhere on March 19, 1949. Microscopie examination of the removed 
tissue revealed a giant-cell tumor (Fig. 2-A). Motion of the knee was resumed one week after operation. 
Swelling of the knee persisted and the patient was bothered with intermittent pain. On August 10, 1949, the 
patient again fell and struck her left knee, which aggravated the pain and swelling. Roentgenograms made on 
August 13 showed evidence of continued tumor growth within the patella (Fig. 2-B). 

Positive findings in the examination were limited to the left knee which appeared to have had an acute 
fracture of the patella. There was considerable swelling and discoloration associated with pain and limitation 


of motion. 
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\ patellectomy was done on August 17, 
1049. Tumor tissue which was found invading 
the patellar tendon and the joint capsule was 
removed as completely as possible (Fig. 2-C) 

Pathological specimens were examined 

Dr. R. E. Lininger and Dr. J. C. Me 


Pathology Ivanston 


Carter, Department o 
Hospital Association 
The report of a microscopi examination 
of the patella stated: “Sections reveal almost 
complete destruction of the trabeculations 
ind the cortex ol the patella by the highly 
cellular tumor. The latter consists of numer- 


1 multinucleated giant cells, between 


vhich are oval to spindle-shaped cells whic h 


irv slightly in size, shape, and staining 
Chere are occasional mitotic figures. The tu- 
mor invades the knee joint through the bone 
ind into the pate llar tendon 
Che report of a microscopic examination 
joint tissue st ited: ‘*‘ Twent sections of the 
ft tissues were examined. A number of these 
show definite tumor tissue invading the soft 
tissue, particularly on synovial surfaces. One 
or two small, thin-walled vessels, pre sumably 
mphatics, contain tumor tissue 
Surgical ablation of the limb was recom- 


»y those who examined the tumor 


Irie nded 
tissue microscopk illv because olf the frank 


sarcomatous changes 


Fig. 2-B 


Roentgenogram made five 


months 





alter curettement 


showing continued invasion of the patella by the tumor 





Photomicrograph (X 330 


same histolog 


cal appearance as in Fig. 2-A., 
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Pathologic al diagnosis was giant cell sarcoma of the p itella with extension to the soft tissues of the knee 
joint 

Microscopic sections of the tumor were examined | Dr. Granville Bennett and the late Dr. D. B 
Phemister. Both were of the opinion that the tumor was a giant-cell tumor showing sarcomatous chang 
For this reason, a mid-thigh amputation was done on September 2, 1949 

Serial chest films have continued to be negative for pulmonary metastases 

The patient was fitted with a suction-socket prost hes = nd wher st see! more than s vears alter 


imputation, was apparently well 


DISCUSSLON 


Including these two, there are reports of twenty -eight cases of giant-cell tumor of the 
patella in the literature, the latest being as recentas January 1955 ns Of these 
twenty-eight, seventeen patients were females and eleven were males, with an age range 
from fifteen years to forty-five vears, the average being 28.5 years. The majority of the 
patients gave a history of trauma prior to or coincidental with the onset of symptoms. In 


view of the small number of cases reported in the literature as compared with the many 


cases of trauma to the patella which must occur every day, it is doubtful that injury plays 
any role whatever in the etiology of this lesion. However, a patella invaded by an osteo- 
ytic lesion, such as a giant-cell tumor, would be more liable to fracture. Obviously, a 
crack through the articular surface of the patella would allow tumor cells to infiltrate into 
the joint and to start foci of secondary invasion by direct extension. This should not 
necessarily be regarded as evidence of malignant degeneration of the giant-cell tumor 
of the patella 

Of the twenty-six cases of giant-cell tumor of the patella found in the literature, three 
were treated by amputation, six by curettement, one by partial excision of the patella, and 
the remainder by total excision of the bone. There were three recurrences, all of which oc- 
curred following curettement. Two of the patients were reported as being well following 
further curettement. The third patient died with metastases to the lungs six years after 
discovery of the lesion 4 

In twenty-five of these cases no extension of the tumor to the surrounding soft 
tissues Was reported The one exception Was that in which the patient died six vears aiter 
discovery of the lesion 


When the tumor 


patella is a bone easily resected and the tumor can be completely removed. Patients having 


s confined to the patella, total excision should be done since the 


extension of the lesion to surrounding solt parts must be treated according to the micro- 
scopic appearance of the tumor. Amputation is indicated when there is evidence of malig- 
nant degeneration 

The use of roentgen the rapy raises a controversial question However, the consensus 
of several bone pathologists is that it should not be used in combination with surgery 


The reasons for this opinion are not entirely clear 


CONCLUSIONS 


Giant-cell tumors of the patella are rare Cwenty-eight cases, including the two pre- 
sented here, have been reported in the literature. Resection of the patella gives the best 
prognosis. Patellectomy should be combined with synovectomy if the joint has been 
invaded by the lesion, provided there is no suspicion of malignant growth 


Nore: Acknowledgement is made to Dr. Newton C. Mead, Evanston, for permission to report Case 2 
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CONGENITAL TALIPES EQUINOVARUS 


Continued fron page 25.5) 

correction of the inversion of the hind portion of the foot. Also in every case, we found that the navicular 
was still medially displaced in front of the talus. If necessary, the posterior capsule was excised and the heel 
cord lengthened 

rhe primary deforming elements we found were the leathery lacinate ind deltoid ligaments; the tibialis 
posterior tendo achillis, and anom ilous tendons: and the fibrotic pre talar, subtalar, and posterior capsules 
Prior to closing the wound, the tourniquet was released, and the degree of correction compatible with good 
circulation was noted 

If a foot with a resistant deformity provides an adequate weight-bearing structure but full correction has 
not been obtained, bone reconstruction can be considered at the age of nine or ten years 

The ave rage age ol these seven patie nts was three and all but one had undergone tenotomy and fascio- 
tomy previously and had been periodically immobilized in plaster casts until the time of operation. Our plan 
of treatment is de signed to obtain satisfactory correction at an early uge hat is, shortly after walking has 
begun. The procedure is not without risk, however. In six of the patients very gratifying results 
were obtained, but in the seventh circulatory complications developed, resulting in the loss of a portion of the 


Dr. Bi los ng I would like to en phiasize that this paper Was not presented with the intent o 


idvocating al particular procedure s the method of choice in the treatment of early uncomplicated de- 


formities. Rather it is a descriptive analysis of the results in a group of patients, for the most part treated 
late or inade qu itel see! I t rural orthopaedic program which was started over forty vears ago by Dr 
Lovett and continued by Dr. Ober and his associates. Although the number of cases is small, the long period 
of follow-up has made us feel that this group of operative procedures has been worth presenting 

The fiftv-three patients treat d by ope ration were drawn from a total group of about 150 patients 
rhe proportion of patients treated by operation in this group is thus extremely high. Since, however, the 
types ol deformities in the total gr up were not usual, we do not feel that this circumstance should be inter- 


preted to indicate that our opinions are significantly at variance with those of the proponents of conservative 


treatment 
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Osteoclastoma of the Femur 
REPORT OF A CASI 


BY LUIZ LEAO, M.D., RIO DE JANEIRO, BRAZIL 


From the Departme nt of Ortho paedic Surgery, Hospital dos Servidores do Estado, Rio de Janeiro 


On June 30, 1952, P. J. C. (1.A.P.1. ce. 6531479), a colored boy, nineteen years old, was admitted to the 
Orthopaedic Service of the Brazilian Red Cross Hospital 

In January of that year the medial aspect of his left thigh had begun to ache. At first he had thought 
that this ache was related to an injury previousl) sustained in the region of his knee. In March, however, he 
had noticed a painful swelling in the thigh. This swelling had grown rapidly and had soon interfered with the 


movement of his knee, affecting his walking. He had lost twenty pounds in five months 


The physical examination revealed a tumor in the anteromedial aspect of the distal fourth of the left 


thigh. The tumor had no clear limits and was extremely painful to touch. It was firmly fixed, had a smooth 


surface, seemed to consist of bone, and was joined to the femur. The range of flexion in the knee, which 


25 to 118 degrees. Palpable ganglia were present in the inguinocrural region. During 


Was 2 


was also involve 
the last weeks before his admission to the hospital, the pain had been continuous, increasing at night and 
making it difficult for him to sleep 

The laboratory examinations revealed the following findings 
second hour, fifty-three millimeters in one hour; 
serum calcium, 10.6 milligrams 


Hemogram, normal. Sedimentation rate 


Westergren): first hour, twenty-two millimeters in one hour 
erythrocyte sedimentation rate (Katz formula), 24.2 millimeters in one hour 
per 100 milliliters; serum phosphorus, 5.3 milligrams per 100 milliliters; alkaline phosphatase, 2.8 Bodansky 
grams; globulin, 2.3 grams); albumin to 


‘ 


units; total protein, 6.0 grams per 100 milliliters (albumin 





Preoperative roentgenograms made July 12, 1952. Rupture of the antero-internal portion of the 


femoral cortex is shown. 
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Fic. 2 
Fig. 2: Specimen obtained at operation. Note the fracture of the femur and the invasion of the soft tissues. 
| | 


Fig. 3: Postoperative roentgenogram made July 20, 1952. One end of the autogenous cortical graft has been 
inserted into the medullary canal of the femur and the other end has been fixed to the proximal end of the 
tibia. Vitallium screws have been used to obtain fixation 


sa een 





Low-power photomicrograph hematoxvlin and eosin) showing the cellular 


stroma and the numerous ginnt-cells 
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Fic. 6 


Roentgenogram made July 1953, one car after the operation solid union of the graft is 


Fig 
evident 


Fig. 6: Roentgenograms made July 15, 1954. The graft is still alive and is fullv united to the 


ibia and femur 


globulin ratio, LO00:63 The re sults ol the W assermann, hk inn, and Kline tests were negative: the coagulation 
ind bleeding times were normal; the blood group was A, Rh positive. Analysis of the stool revealed eggs of 
hookworm, Ascaris lumbricoides, and Trichuris trichiura; the results of a qualitative and quantitative analysis 
the urine and the sediment were normal 

The roentgenographic examination (Fig. 1) revealed an osteolytic tumor involving the entire distal 
epiphvsis of the femur. The anterior and interior portions of the cortex were expal ded and, at various points, 
broken. Large radiolucent areas were crossed by rough spicules of bone 

Because of the systemic response of the patient and because of the painful symptoms, the roentgeno- 
graphic appearance, and the rapid growth of the tumor, it was thought that sarcomatous degeneration had 
occurred. Surgery was accordingly carefully planned, and permission was obtained from the patient’s family 
to sacrifice the extremity if malignant growth was found 

Following the general examination and with the internist’s authorization, the operation was performed 
on July 18, 1952. A general anaesthesia, consisting of a mixture of gases, was used, and a pneumatic tourni- 
quet was applied to the upper portion of the limb. A longitudinal incision was made on the anterior aspect of 
the thigh over the highest portion of the tumor. A small fragment was removed with an electric saw for 
frozen section and immediate examination. The tumor was found to be benign. Macroscopically the tumor 
ippeared to be a soft. red-brown, rather bloody mass 

The benign nature of the neoplasm being established, the incision was extended. Large portions of the 
soft structures already invaded were removed, for in the larger involved areas the femoral cortex was rup- 
tured. It was found that the extent of the lesion was far greater than had been indicated by the roentgeno- 
grams. The knee itself was involved, and the articular cortex was ruptured. In order to remove the epiphysis 
and the involved portion of the femoral diaphysis, the bone was resected by means of an electric saw at the 
junction of the middle and distal thirds (Fig. 2). Special precautions were taken to isolate the popliteal 
neurovascular bundle, a procedure that was particularly difficult because of the invasion of the soft tissues. 
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\ few millimeters below the articular surface, the entire tibial plateau was resected. The incision was 
then extended to three inches above the ankle interline. With the circular electric saw the tibia was split 
longitudinally, the anterior half being used to replace the removed portion of the femur. The distal end of 
the graft was inserted into the medullary canal of the resected femur and the proximal end was placed against 
the proximal end of the tibia. In order to fix the graft and to provide more stability, several Vitallium screws 
were used (Fig. 3). The spongy tissue obtained from the tibia was placed about the cortica! graft in the form 
of a pyramid, the base of this pyramid being at the distal end of the graft. All the soft parts were carefully 
sutured, without drainage. A plaster-of-Paris cast was applied from the pelvis to the tip of the toes. 

{ histological study was carried out during the course of the operation. Frozen sections, later embedded 
in paraffin, were made, and the following findings were reported. The tumor was finely granular and had 
vague limits. The chief cells were giant cells with rose-colored cytoplasm and numerous nucleoli. The stroma 











Fic. 7 
Follow-up photographs made January 5, 1956, three and a half 


vears after the operation. At this time full weight-bearing caused no 
discomfort. There was a minor cavus deformity of the left foot. 


had a reticular appearance and was very cellular. Mitotic division was evident. The final diagnosis was 
giant-cell tumor (Fig. 4) 

The postoperative course was complicated by icterus (diagnosed as icterus hemolyticus by the internist) 
and by paralysis of the toes. The paresis disappeared twenty days after the operation. 

On January 5, 1953, with the patient on the operating table, the original plaster cast was removed and a 
new light cast was applied from the toes to the base of the thigh. Ambulation without weight-bearing was per- 
mitted. Control roentgenograms showed incorporation of the graft with the femur and tibia. Clinically it 
ilso appeared that the graft was firm. 

A new cast, which allowed arhbulation with weight-bearing, was applied on April 4, 1953. Follow-up by 
means of roentgenograms was continued (Fig. 5), and in November 1953, immobilization was discontinued 
and normal walking allowed 

On July 15, 1954, two years after removal of the tumor and plastic reconstruction of the femur, the case 
was reviewed. The cosmetic result was considered excellent, there being no shortness of the left limb. From a 
functional standpoint the equality in limb length was an inconvenience, however, for the rigidity of the 
limb made walking difficult, a condition which could be best ameliorated by increasing the length of the 
opposite limb through the use of a higher heel. Roentgenograms showed perfect incorporation of the graft, 
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with integration of the trabeculae of the host bones and graft and with organization of a continuous medullary 
canal from the femur to the tibia (Fig. 6). There was a greater apposition of new bone near the tibia, as if an 
attempt was being made to reproduce the femoral condyles 
On January 5, 1956, three and a half years after the operation, another follow-up examination was 
made. The patient reported that he suffered no pain or discomfort in his work as a plumber despite the fact 
that he had to assume many different positions. He was physically and psychologically adjusted to his dis- 
ability (Fig. 7). There was no evidence of recurrence of the tumor, and the roentgenograms also showed less 
sclerosis, greater trabecular continuity, and further development of medulla in the graft (Figs. 8-A and 8-B), 
DISCUSSION 


Observations made in this and similar cases with regard to the evolution of the tumor 


and its effect on the involved structures led us to believe that the conception of osteo- 





Fic. 8-A Fic. 8-B 
I igs. 8-A and 8-B toentgenograms made January 5, 1956, showing less sclerosis, better trabecular con- 
tinuity, and further development of medulla in the graft. There is no evidence of recurrence of the tumor 


clastoma as a benign neoplasm should be modified. At least this conception does not seem 
to apply to those giant-cell tumors which are rapidly destructive and invasive. 

A discrepancy has frequently been noted between the clinical and histological aspects 
of the tumor; in such cases, although the clinical behavior of the tumor is truly malignant, 
with irremissible involvement of the affected structure, the pathologist cannot find suffi- 
cient evidence to support a diagnosis of malignant growth. Experience has shown that in a 
remarkable number of the cases in which the therapy is late, the tumor undergoes sarco- 
matous degeneration. The present case, in which there was rapid development of the 
tumor with serious injury to the thigh, is an excellent example of a histologically benign 
tumor co-existing with clinical malignant growth 

The problem of therapy is very serious and requires careful study. It is well known 
that roentgen therapy does not always result in healing, especially in cases of large tumors, 
and there are a number of objections to this method of treatment. Reports of cases in 
which irradiation was followed by sarcomatous degeneration and metastasis have not 
been rare. Furthermore, it is sometimes impossible to control the tumor even with large 
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doses of roentgen rays, and it also may happen that even if the tumor is destroyed, new 
tumors will develop and expand in the adjacent areas. Frequently the tegument and other 


irradiated structures involved by the tumor will undergo serious alterations and ulcerate 

The plastic operations attempted have resulted in failure, sometimes making sec- 
ondary amputation necessary 

Surgical eradication of the tumor seems to offer better results *. In this procedure it is 
necessary to by-pass the involved area and to make the cut through healthy tissue. When 
extensive resection of bone is done, skeletal reconstruction becomes a problem. In one 
case of giant-cell tumor of the femur in which resection had been done, Compere used 
both autogenous tibial-bone and bone-bank grafts and maintained stability by means of a 
a thick autogenous tibial graft provided both support 


long Kiintscher’s pin In our case ¢ 
cortex) and material for osteogenesis (cancellous bone). The anterior half of the tibia, 


including the ridge, was strong enough to sustain the soft structures of the thigh and at the 
same time served as an excellent mold, thus facilitating the apposition of new bone. The 
spongy tissue distributed about the graft also facilitated the apposition of new bone. 


The main cause of our success, however, was, we believe, the careful excision of all the 


involved tissue, for in this way the possibility of recurrence was eliminated 
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Traumatic Arteriovenous Aneurysm of the Foot 


HAROLD M. BRODER AND CAPTAIN JOHN H. CAUGHRAN, Medical Corps, United States 


liar Force 


BY CAPTAIN 


From the Department of Orthopaedic Surgery, 3275th United States Air Force Hospital, 


Parks Air Force Base, California 


Che following report describes an arteriovenous aneurysm. of the medial plantar 


vessels which complicated a combined fracture of the outer aspect of the calcaneus and 
bone spicules 


the tip ol the lateral malleolus. No missile entered the area, and there were no 
s occurrence. We have been unable to find a recorded parallel. In a 


present to explain it 
personal communication, the Emory University surgical group stated that they had not 


encountered a similar case in their wide experience with aneurysms!. Arteriovenous 
aneurysm is a well recognized complication of penetrating wounds, and has been known to 
follow perforation of blood vessels by bone fragments after fractures’. A few cases have 
resulted from damage during surgical procedures on the foot sis 

On July 28, 1955, C. W., a twenty-vear-old airman, fell from the loading elevator of a bomber approxi- 
et to the ground, his right foot taking the full force of his landing on a concrete runway. 
No other significant 


twenty-fve le 


matel 
No penetrating wound resulted nor did he note an obvious deformity of the ankle or foot 
treatment consisted in analgesia, elevation, and splinting. He was trans- 


r Force He spital, Parks Air Force Base, California 


vy swollen right foot and ankle with a 


injury was sustained. Emergency 


ported by air evacuation to the 3275th United States Air 


wriving four days after the injury. Examination revealed a marked| 
large bleb over the medial malleolus. Eechymosis was present over the entire extremity below the knee. The 
foot was warm. Inability to palpate the anterior and posterior tibial pulses and the apparent absence of 





Fic. 1-A Fia. 1-B 

Figs. 1-A and 1-B: Note displaced fragment from the lateral aspect of the calcaneus, and the small frag- 
ments prese nt under the tip ol the lateral malleolus 
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motor power and sensation in the foot was 
attributed to the extreme swelling. Roent- 
genograms were made (Figs. 1-A and 1-B). 
Treatment consisted in application of a 
compression dressing, immobilization in a 
posterior plaster mold, elevation, and the 
application of ice packs. During the ensuing 
few days, as swelling gradually subsided, the 
anterior tibial pulse became palpable, and 
motor and sensory function returned to the 
foot. Nine days following admission (two 
weeks after injury), the displaced lateral 
fragment of the caleaneus was molded under 
anaesthesia and a circular toe-to-groin cast 
applied. Approximately two weeks later 
(one month after injury), the patient began 
to complain of a mild, throbbing discomfort 
on the medial aspect of the heel. When the 
plaster was removed a month later (three 
months after injury), a pulsating mass meas- 
uring two inches in diameter was revealed 
inferior to the medial malleolus. Aspiration 
vielded arterial blood under pressure. The 
skin of the involved foot was warmer than 
that of the well foot. The anterior tibial pulse 





was greater than normal in volume. The 
posterior tibial pulse was not palpable 
\rteriogram showing position of aneurysm through the induration and swelling about 

the medial malleolus. A continuous bruit, 

wcentuated during systole, was heard on auscultation. Compression produced no alteration in blood pres- 
sure or pulse rate. Blood pressure and heart size were normal. An arteriogram by femoral injection of twenty- 
five cubic centimeters of urokon sodium was made, with readings taken at eight and ten seconds (Fig. 2). 
Surgery was performed under pneumatic tourniquet control on October 14, 1955. The posterior tibial 
neurovascular bundle was exposed through a curved incision and traced beneath the abductor hallucis into 
the sole of the foot. The deltoid ligament appeared to be intact. The aneurysm, which measured two by one 
by three-fourth inches, and its vessels of entry and exit were isolated (Figs. 3-A and 3-B). The vessels entering 
the sac were an enlarged medial plantar vein, a short, stout trunk from the medial plantar artery, and the 
medial malleolar branches of the medial plantar artery and vein. The lateral plantar vessels were uninvolved. 
Two thin vessels of exit were present. The sac was removed after ligation and division of its branches. The 
tourniquet was then released and the lateral plantar vessels were observed to fill. A plaster boot was applied 
ifter closure of the wound. Microscopic examination of sections of the aneurysm revealed a fibrous-tissue wall 
containing no muscle fibers and a lining consisting of flattened cells. Healing occurred uneventfully, and un- 
supported weight-bearing was resumed two weeks after the surgery. The patient was returned to full duty on 
November 21, 1955, approximately four months after the injury. At this time the anterior tibial pulse re- 


mained exaggerated and the posterior tibial pulse was present, but diminished. 


DISCUSSION 


Of the two principal vascular channels which enter the foot, the posterior is most 
frequently injured. The closed space under the flexor retinaculum renders the posterior 
tibial vessels easily liable to damage by extruded or displaced fracture fragments from the 
talus. In outward dislocations of the foot, the medial malleolar branch of the anterior tibial 
artery is frequently torn when the parent trunk is swept laterally with the foot °. 

The case reported could probably be diagnosed as a temporary eversion type of subluxa- 
tion of the foot, which could conceivably have torn the involved vessels. The presence 
of a shearing-type fracture of the outer aspect of the calcaneus combined with com- 
minution of the tip of the lateral malleolus (Figs. 1-A, 1-B, and 2) supports this hypothesis. 

There is an important distinction between true arterial aneurysm and arteriovenous 
aneurysm, from the point of view of therapy. In arteriovenus aneurysm, one may observe 
a continuous bruit accentuated during systole on auscultation and a slowing of the pulse, 
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with a rise in blood pressure on compression. Arterial aneurysm, on the other hand, occa- 
sionally presents a systolic bruit only. Proximal ligation may suffice for treatment in ar- 
terial aneurysm, but ligation and excision are necessary in the arteriovenous aneurysm. 





Fig, 3-B 


Figs. 3-A and 3-B: Photograph of operative exposure and diagrammatic representation. A. Aneu- 
rysm sac. B. Two small vessels of exit. C and D. Branches of medial malleolar artery and vein enter- 
ing sac. FE. Medial plantar vein entering sac. F. Branch of medial plantar artery entering sac. G. Ab- 
ductor hallucis muscle. H. Lateral plantar neurovascular bundle. 7. Probe under medial plantar 
neurovascular bundle. 
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Unless excision is carried out, blood will continue to reach the aneurysmal sac by way of 


the collateral circulation.’ On microscopic examination, muscle fibers are found in the wall 


of the arterial aneurvsm but are absent in the arteriovenous aneurysm 

Unless circulatory embarrassment is threatened by an enlarging hematoma in treat- 
ment of arteriovenous aneurysm, surgery should be deferred for two to three months in 
order to allow the development of an adequate collateral circulation. The lesion may 
meanwhile be further studied, as in this case, by arteriogram. Surgical treatment consists 
in the isolation of the vessels of entry and exit, followed by ligation and excision. Excellent 


results may be expected 
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Aneurysm of the Poplit al Artery from Perforation by 


a Solitary Exostosis of the Femur 


A Case REPOR1 


BY CAPTAIN CLIFFORD A. STEVENSON AND CAPTAIN JOSEPH J. ZUSKA, 
V edical Corps, United States Navy 
From the Departme nts of Orthopaedic and General Surgery, United States Na al Hospital, 


Portsmouth, Virginia 


Aneurysm produced by an exostosis perforating an artery is extremely rare, yet 
reports of two different cases have appeared in the literature during the past few years. 
Review of the previous literature disclosed no report of such an occurrence. In both of the 
cases described, the aneurysm occurred in the popliteal artery, and in each instance the 
patient had multiple exostoses involving other bones as well as the femur. In neither in- 
stance was there a specific violent episode of trauma preceding the onset of symptoms. 
The aneurysm in the case reported here also occurred in the popliteal artery, but differed 
from the other two in that it resulted from a solitary osteochondroma with symptoms 


following specific trauma to the area 


4 white man, twenty-three years old, was admitted to the Hospital on March 21, 1955, with a diagnosis 
of osteochondroma of the lower end of the right femur. He complained of a painful mass in the posterior 
aspect of the distal portion of the right thigh. He first had symptoms referable to this area in November 
1951, when he injured his right knee in a fall from a ladder. At that time there was swelling of the knee and 
the distal portion of the thigh which gradually subsided following rest. Pain was initially severe and persisted 
intermittently to a mild degree with radiation to the right calf. During the two years immediately preceding 
his admission, the pain had been present chiefly after prolonged standing or walking. He described episodes 
of “giving way” of the right knee, and, one month prior to admission, a collapse of the knee while walking 
This was followed by swelling of the knee and the popliteal area with intensification of pain. The knee swell- 
ing subsided but the popliteal mass persisted Several days prior to admission the patient noted pulsation ol 
this mass 

Physical examination revealed a young man apparently in robust health. Pulse, temperature, respira- 
tion, and blood pressure were normal. There was a soft, ovoid, non-tender mass measuring eight by six 
centimeters situated in the region of the apex of the right popliteal area slightly medial to the mid-line. The 
overlying skin was soft, non-adherent, and warm. There was a distinct pulsation of this tumor, and a clear 
bruit could be heard over its center. Both pulsation and bruit ceased on compression of the femoral artery 
Femoral, popliteal, posterior tibial, and dersalis pedis pulses were full and equal. There was no venous en- 
gorgement distal to the tumor and there were no signs to suggest an intra-articular lesion of the right knee 

Roentgenograms of the right femur and knee revealed a large broad-based exostosis of the posteromedial 
aspect of the distal portion of the femur with a pointed spur projecting, spear-like, medially at a level approxi- 
mately ten centimeters above the joint line and corresponding to the center of a soft-tissue mass 
overlying this spicule (Fig. 1). A roentgenographic survey of other bones including tibiae, fibulae, femora, 
and both humeri revealed no other exostosis. An arteriogram of the right femur revealed an ovoid sac meas- 
uring seven by four centimeters overly ing the prominent spur and displacing the popliteal artery backward 
(Fig. 2 
blood from each vein showed oxygen saturation of 82 per cent on the right and 74 per cent on the left. The 


\ simultaneous bilateral puncture of the femoral vein revealed equal venous pressures. Samples of 


carbon dioxide combining power was 49.4 volumes per cent on the right and 53.3 volumes per cent on the left 
The significance of these differences was not apparent since the mass presented none of the characteristics of 
in arteriovenous aneurysm and no venous communication was found at operation. 

(peration was performed on April 6, 1955, under general endotracheal anaesthesia, with the patient in 
i prone position and without the use of a tourniquet. Through an eight-inch posteromedial curved incision 
the aneurysmal sac was readily identified lying deep to the popliteal fascia (Fig. 4). The femoral artery above 

* The statements and conclusions published by the authors are a result of their own study and are not 
to be construed as reflecting the policy of the United States Navy or a part thereof 
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Figs. 1-A and 1-B: Preoperative roentgenograms showing broad-based exostosis with sharp 
spur pointing posteromedially 


Fig. 2: Preoperative arteriogram showing aneurysmal sac overlying the exostosis and dis- 


placing the overlying popliteal artery 


lic. 3: Postoperative arteriogram showing filling of the femoral and popliteal arteries with 
no evidence of constriction at the site of the arterial repair. 
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Kia. 4 
Diagram of the operative findings. Note that the wall of the aneurysm is continuous with the 
wall of the popliteal irtery 


ind the poplite il arterv below the sac were isolated and controlled as the first step The poplite il vein, popli- 
teal nerve, and common peroneal nerve were dissected free and were retracted. As indicated by the arterio- 
gram, the popliteal artery was lifted from its normal position on the floor of the popliteal fossa by 
the underlying sac which was oval in shape and measured eight centimeters in its longitudinal and greatest 
diameter. The overlying artery was closely adherent to the sac but was freed by careful dissection, revealing 
a small communication between the artery and the sac. The genicular arteries were preserved. The artery 
above and below the sac was then clamped with Potts clamps and the sac was opened, revealing it to be 
filled with a well organized clot. The sac was removed and the five by three millimeter opening in the artery 
was closed with a continuous 00000 atraumatic silk suture. Good pulsations, no leakage, and no apparent 
constriction were present after removal of the clamps. The deep wall of the sac was closely adherent to the 
underlying exostosis. The irregular surface of the exostosis, along with a large portion of the sessile base, was 
removed with an osteotome. ¢ ;elfoam was placed over the large area of raw bone ind the wound was closed in 
layers, fine cotton interrupted sutures being used. Peripheral pulsations were normal immediately after the 
operation. The patient’s recovery was uneventful. 

An arteriogram of the right femur was made on May 19, 1955; this showed excellent filling of the femoral 
and popliteal arteries and no evidence of constriction at the level of the arterial repair (Fig. 3). The collateral 
arteries in the area were well filled and abundant. A portion of the base of the osteochondroma remained, 
but it was not considered to be significant because of the patient’s age and its smooth configuration. 

After gross and microscopic pathological examination the material removed was reported to be a true 
aneurysm containing thrombus undergoing organization an | osteochondroma 4 small remnant of the cCar- 
tilaginous cap of the osteochondroma was present. 

The patient was returned to full duty on May 24, 1955, at which time he was asymptomatic. The periph- 
eral pulsations in his lower extremities remained normal and he was able to participate in vigorous exercise 
without difficulty. Prolonged ambulation or standing no longer caused discomfort or pain. 


DISCUSSION 


It is interesting to speculate on the probable mechanics of the production of the 
aneurysm. That the sharp spicule of bone penetrated the popliteal artery can scarcely be 
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denied, but the moment of occurrence is difficult to establish. The specific injury which 
occurred in 1951 may have broken the stalk of a solitary osteochondroma, causing penetra- 
tion of the first portion of the popliteal artery by the resulting sharp spur. The osteo- 
chondroma up to this point was the chief source of symptoms, but thereafter the pulsating 
aneurysm succeeded in distorting the exostosis so that it no longer resembled the solitary 
osteochondroma with its characteristic cartilaginous cap. The appearance of the aneurysm 
indicated that the incident which antedated admission by only one month was not the 
cause of the initial perforation of the artery. The aneurysm appeared to be of much 
longer duration. 

The arteriogram confirmed the diagnosis of the lesion and clearly delineated the 
extent of the aneurysmal sac. A postoperative arteriogram demonstrated the re-establish - 
ment of normal blood flow through the popliteal artery. The differentiation between an 
aneurysm and a quiescent or inflamed overlying bursa was not difficult, and a mistake in 
diagnosis could have been made only by careless examination since the pulsatile character 
and readily audible bruit were prominent characteristics of the aneurysm. 

Osteochondromata are commonly situated at the distal end of the femur at the at- 
tachment of the adductor magnus. Although the three cases reported in the literature are 
too few from which to draw conclusions, it is significant that all three aneurysms involved 
the popliteal artery, suggesting that the anatomical relationship of the artery and the 
underlying bony exostosis is more apt to produce an aneurysm here than at other sites. 

The popliteal artery is relatively mobile in its middle portion where it lies embedded 
in adipose tissue, but it is less so in the portion which enters the popliteal space through 
the osseo-aponeurotic opening formed by the tendinous arch of the adductor magnus as 
it attaches to the femur. At this point, the artery is closely adherent to the overlying 
popliteal vein. The superior arteries of the knee tend to anchor the popliteal artery, de- 
creasing lateral mobility. It is not difficult to visualize the tenting of a popliteal artery 
over an osteochondroma arising at the insertion of the adductor magnus. The arteries of 
the knee may readily act as guys preventing the displacement of the popliteal artery to one 
side of the cap. Penetration of the artery could occur either by specific trauma or by pro- 
longed small traumata of everyday activity. 
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\neurvsmal Bone Cyst of a Metatarsal 
A Case REPoR' 


BY ROBERT J. BOOHER, M.D., NEW YORK, N. Y. 


Aneurysmal bone cysts are not encountered frequently. Dahlin and his associates 
reported an incidence of twenty-six (1.3 per cent) in a series of 2,000 primary bone lesions. 
Lichtenstein stated that the condition is benign and is not a neoplasm at all. It is caused 
by vascular disturbance leading to increased venous pressure which produces an enor- 
mously dilated and congested vascular bed within the affected bone area *. He felt that 
the condition could be the result of an anomalous arteriovenous communication and that 
it definitely originates within bone. He rejected the theory of Geschickter and Copeland 
that an aneurysmal bone cyst develops as a result of a subperiosteal hemorrhage and its 
subsequent organization. Thompson’s theory is that the condition probably represents a 
reparative process following some vascular disturbance about the periosteum and the 
surrounding tissue. 

This process was described by Ewing as an aneurysmal giant-cell tumor in which, 
as ‘‘the result of free communication with large blood-vessels, some giant-cell tumors 
take the gross form of a bone aneurysm, grow to large size, occasionally yield a bruit, 
and are composed of many large blood spaces, filled with blood-clot, and lined by giant-cell 
tissue’’. Geschickter and Copeland considered that the process is the response to trauma 
of an abnormal subperiosteal osteoclastoma or giant-cell tumor, resulting in a hemorrhage, 
with the subsequent disturbance of the normal blood supply to the bone acting as a 
stimulation to the production of osteoclasts. Coley and Miller described the condition 
as an atypical giant-cell tumor, although they said that in some instances a diagnosis of 
‘“angioma of bone”’ was returned. Jaffe and Selin summarized the process as a ‘‘radiologic- 
pathologic’’ disturbance sufficiently striking to merit independent consideration, but they 
admitted the possibility that the lesion may be the consequence of hemorrhage, in the 
course of which an established benign lesion has been destroyed. They felt, however, that 
the original lesion is neither a giant-cell tumor nor a hemangioma. Shallow and Wagner 
reported a case of this lesion in a metatarsal bone. 

In Lichtenstein’s second report of the condition *, he presented a description and 
roentgenograms of a far-advanced aneurysmal bone cyst in the bones of the foot of a 
thirty-year-old South Korean man. The lesion, initially the size of a lemon, expanded to 
a huge mass fifteen centimeters in diameter. Amputation was performed with the clinical 
impression of sarcoma. It was found that the process had destroyed all the tarsal bones 
as well as the proximal portion of the metatarsals. Besse and his associates reported 
twenty-three cases of aneurysmal bone cyst from the Mayo Clinic, but none were in the 
hands or the feet. Thomas, in a study of vascular tumors of bone, recorded a benign 
cystic angioma occurring in the base of the third metacarpal bone of a woman fifty-two 
years old. It was curetted and did not recur in the subsequent nine-year follow-up. It is 
possible that the condition was similar to the one described here, but Thomas did not 
give details of the case in his report. Thompson, in reviewing the tripartite background 
of this lesion, stated that, when the condition occurs in the small bones of the hands and 
the feet, there may be a variation of the lesion from its classic pattern as a result of the 
local anatomy which prevents the typical development. 

Thompson stated that ‘in its early development the lesion produces a soft-tissue 
mass of increased density but without calcification or changes in the adjacent bone. The 
intermediate stage, during the third and fourth months, shows the gradual development 
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of a domelike calcified shell outlining the periphery of the tumor. As time progresses, 


spontaneous healing may occur, with the mass becoming ossified In the flat bones 
and vertebrae the roentgenographic appearance is not so distinct, but the same features, 
erosion of the underlying bone and extra-osseous location of the tumor mass pre- 
ul.” It is significant that in Dahlin’s review of this problem roentgenographic diagnosis 


could have been made in sixteen ot the twenty-six Cases prese nted, although he reported 
OLY OE stance This review reported the pertinent findings to bea circumscribed area 
of rarefaction, a ‘“‘soap-bubbled’’ or honeycombed appearance of the interior of the 
lesion, eccentric bulging of the cortex which is usually disrupted, a peripheral, delimiting, 
thin shell of periosteal new bone, and, in young patients, location of the lesion in the 


diaphysis adja ent to the epiphy seal cartilage 





Fig. 1: Roentgenogram showing tic lesion of the distal half of the diaphysis of the third meta- 
tars re The lesion measures 3.5 2.5 centimeters in diameter It expands the cortex without 
lestr Ing or eroding it 
Fig. 2: Roentgenogram made five months later, showing expansion of the untreated lesion during 
+} nter 
LS y twelve en old, was first seen on October 19, 1954, for a bone tumor of the foot. Seven 
months before, in April, her parents had noticed that the patient was limping and found a slight swelling 
of her left foot. She complained of pain in the region of the ankle. A roentgenogram made at that time 
showed stic lesion of the disial | of the diaphysis of the third metatarsal bone measuring 3.5 centi- 
meters in length and 1.5 centimeters in greatest diameter (Fig. 1). Because the swelling and pain were sub- 
siding ortho} ed Col tatlor \ delaved until a month later when the child began to drag’ the foot 
ind again had ankle pau \t this time, it was thought that the eyst might possibly break and be resorbed 
ind that no treatment s nec ry other than observation. Again, swelling and pain subsided until August 
when the swelling increased and there was a noticeable iimp. The pain was now in the metatarsal arch, 
ind it was neve onsiders severe. A roentgenogram was made on September 12; the tumor had grown, 
the measurement now being 3.5 2.5 centimeters. The cortex had become thin and expanded, but was 
preserved. There was no evidence of cortical erosion or destruction (Fig. 2 
The patient s past histor vas non-contributory. She had had two previous traumatic ine idents but 


neither had involved the left foot. Keloid formation had followed each of these accidents 
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Fig. 3: There is a slight swelling over the metatarsal, about five centimeters in diameter. 

} g. 4: Roentgenogram ot the untreated lesion made seven months after Fig l, showing a 
fusiform enlargement, four by two by 1.5 centimeters, of most of the metatarsal shaft. A fine bony 
margin is preserved around the periphery with a fine loculated internal structure 








Fie. 5-A Fic. 5-B 


Fig. 5-A: The resected third metatarsal bone measuring 7.1 centimeters in length with an aver- 
re external diameter of two centimeters. The bulbous portion crepitated, but a thin shell of cortex 


was intact 

Fig. 5-B: The hemisected specimen showing irregular lakes and saccules filled with clotted blood 
Che trabeculations were compe sed of fibrous tissue w ith spi ules of bone. The cortex was one milli- 
meter thick in some areas, but it showed no gross pene tration. The distal epiphyseal line was un- 
certainly identified and did not seem to be invaded by the lesion. The proximal one centimeter of 
cortex was not involved. The dilated portion of the metaphysis measured four centimeters in length 
and the maximum diameter,was three centimeters 
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Fig. 6-A: Photomicrograph showing a 
large vascular channel lined with dense 
bone tissue composed of young fibro- 


blasts and numerous multinuclear giant- 
cells (X 80). 

Fig. 6-B: A higher-power photomicro- 
graph showing spindle-shaped stromal 
cells and multinuclear giant cells in the 
aneurysmal bone cyst. Flattened  stro- 
mal cells line the blood spaces (X 360). 


Physical examination was normal except 
in the left foot where there was obvious swell- 
ing over the involved metatarsal, covering an 
area of five Fig. 3 
tionable whether there was elevated tempera- 
No bruit could be heard and 
definitely elicited. The 
but pressure 


centimeters . It was ques- 


ture in the area. 


crepitation was not 
bone seemed to yield to pressure, 
did not cause pain. After review of the roent- 
genograms, the diagnosis of aneurysmal bone 
cyst seemed most probable despite the un- 
usual location, although the possible diagnosis 
of giant-cell tumor or osteitis fibrosa cystica 
was considered. The patient was admitted to 
the Memorial Cancer Center two weeks later 
and in order to 
Roentgeno- 


bones was 


skeletal survey was done 


exclude a generalized process. 
examination of all other 
negative, but the third 
showed that there had been rapid progression 


a general ex- 


graphic 
metatarsal bone 
in the process characterized by 


pansion, a fine bony margin still being pre- 
served with a fine loculated internal structure 


Ther e 
Fig. 4). 


was no evidence of soft- 
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Laboratory studies revealed the following: hemoglobin, 11.5 grams per 100 cubic centimeters; white 
blood cell count, 6,300 per cubic milliliter with 60 per cent polymorphonuclear neutrophils, 4 per cent: mono- 
cytes, 5 per cent eosinophils, 31 per cent lymphocytes; serum calcium, 9.1 milligrams per 100 cubic centi- 
meters; serum inorganic phosphorous, 4.9 milligrams per 100 cubic centimeters; alkaline phosphatase, 8.2 
Bodansky units (3.5 to 12 units is normal for children); serum urea nitrogen, 12.4 milligrams per 100 cubic 
centimeters; total protein, 7.2 milligrams per 100 cubic centimeters; urine calcium, 77.4 milligrams in a 
total of 440 cubic centimeters of urine in twenty-four hours. 

Aspiration biopsy was performed. On entering the bone there was profuse bleeding under pressure 
without pulsation The blood clotted rapidly. 

The pathological report of the biopsy specimen read as follows: “ Benign cyst; possibly aneurysmal bone 
cyst, although this small fragment has the histological appearance of a benign giant-cell tumor. This pattern 
may be present in parts of aneurysmal bone cyst. It is assumed that there is no evidence of hyperparathy- 


roidism 





Fic. 7 
Roentgenogram made eight months after operation. Adjacent metatarsals are normal, 


Because of the large size of the lesion with only the base of the bone preserved, and because of the 
possibility that it might yet prove to be a rapidly expanding giant-cell tumor, conceivably malignant 
resection of the entire bone was decided upon. This was done on November 5, 1954, with the patient under intra- 
venous suritol and nitrous oxide-oxygen anaesthesia. A blood-pressure tourniquet was used to maintain a 
bloodless field. A dorsal flap was used for exposure and the extensor tendon of the fourth toe was transected 
to facilitate exposure. Without the tourniquet, the exposed bone seemed to pulsate slightly, although this 
was not the consensus of the operating team. The cortical bone of the adjacent metatarsals was thin. The 
metatarsal was sharply dissected from its bed; the nutrient artery along the inferior surface of the shaft 
measured approximately one millimeter in diameter and it did not seem unusual. The tumor was entirely 
within the expanded cortical shell, and no part of the process was in contact with the soft tissues The 
wound was closed with fine silk and dermalon, a drain being left in place in the bed of the bone. A firm 
pressure dressing and a light cast were applied to support the transverse arch 

The gross specimen, both before and after section, is shown in Figures 5-A and 5-B. It measured 7.1 
centimeters in length and three centimeters in greatest diameter. The articular cartilage at both ends was 
normal. Almost the entire length of the bone presented a bulbous dilatation with a thin shell of cortex which 
crepitated. On dissection, the distal epiphysis could not be absolutely identified, but it did not appear to be 
involved. With the exception of less than one centimeter, the proximal segment of the diaphysis was the site 
of an irregular sac filled with blood clot, with irregular trabeculae of fibrous tissue interspersed with bone 
components traversing the walls of the saccules. The cortex in many areas was less than one millimeter 
thick but it was not penetrated at any point. Microscopic examination showed large vascular channels and 
numerous thick-walled vessels extending into smaller, dilated, and engorged capillaries. In some areas, the 
walls of these channels were composed of connective tissue rich with voung fibroblasts. Numerous multi- 
nuclear giant-cells were seen in some areas, mainly within vascular walls. These giant cells were small and 
had comparative lv small nuclei. These indications were considered characteristic of an aneurysmal bone 
evyst (Figs. 6-A and 6-B). 


Crysticillin was administered postoperatively and, aside from slight marginal split-thickness necrosis 
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of the apex of the flap, healing was uncomplicated. The child was discharged on crutches on the eleventh 
postoperative day. Subsequently, development of correct carriage was coincidental with the re-establishment 
of adequate muscle capacity. The patient was given metatarsal-arch support and had no further difficulty in 
walking. She was enjoving full activity when last examined on June 14, 1955, seven months after the opera- 
tion (Fig. 7 

In retrospect, we regret the omission of preliminary arteriographic study, or at least 
a study coincidental with surgery which might have been of unique value in observing 
the vascular background of the process. Shallow and Wagner used venography in the 
study of a pulsating giant-cell bone tumor in the popliteal area, without, however, any 
knowledge of value being gained from the study. In a disturbance of a distal segment of 
the circulation as presented in this case, a serial section technique of arteriography might 
prove to be of great value in showing the intraluminal vascular pattern which may be 
characteristic and diagnostic of this condition 

It may be questioned why conservative treatment was not employed. Because of 
the extent of the lesion, the possibility that pathological examination might reveal it to 
be a giant-cell tumor, and the danger of recurrence after curettement, the definitive 
procedure was decided upon. It was possible that the extremely rapid growth of the 
lesion during the seven months preceding surgery indicated an unusually active tumor, 
regardless of its benign appearance. Buschke and Cantril reported a similar lesion in a 
metacarpal bone which recurred rapidly after curettement and expanded, although 
roentgen therapy was applied. Eventually, amputation of the foot was necessary, despite 
the benign appearance ol the lesion. 

Roentgen therapy in the foot of so young a child would not have been considered 


even though the diagnosis had been that of a giant-cell tumor of benign proportions 


CONCLUSION 
\ recent experience with a proved aneurysmal bone cyst in a metatarsal bone seemed 
worthy of report since the lesion is so rare in the hands and feet, and, as Thompson had 
noted, its roentgenographic appearance in these areas is not as distinct as in other areas 
\ serial roentgenographiec record of this lesion in its rapid development from an early 
phase, which is quite characteristic of a giant-cell tumor, has delineated the development 
of the entity through phases previously considered in its pathogenesis, and about which 


there has previously been confusion 
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Fracture about the Ankle Joint with Fixed Displacement of 
the Proximal Fragment of the Fibula behind the Tibia 


BY MARVIN H. MEYERS, M.D., INGLEWOOD, CALIFORNIA 


In January 1947, Bosworth reported a series of five cases of fractured ankle in which 
a situation existed that prevented adequate reduction. He called this “ posterior fixation 
of the fibula behind the tibia’. He pointed out that this situation is not recognized unless 
one is aware that it can occur and that reduction is possible only through open operation. 
The article clearly set forth the diagnostic criteria, the mechanism, and the pathology 
encountered. Recently, Fleming and Smith reported a similar case. However, they were 
able to reduce the fracture without operation. Soon after Bosworth’s article appeared, 
the author was confronted with just such a situation and, fortunately, recognizing the 
type of fracture from Sosworth’'s description, it Was possible to secure an adequate open 
reduction after closed methods had failed 

This paper is a report of two cases of fractures about the ankle joint with fixed dis- 
placement of the fibula behind the tibia (Figs. 1-A and 2-A). These fractures were treated 
by open reduction with excellent results (Fig. 1-B). 

Unlike the cases in Bosworth’s series, in one of our patients (Fig. 2-A) who had a 
trimalleolar fracture with displacement of the posterior marginal fragment, the proximal 
fibular fragment was not caught on the posterior ridge of the tibia but was fixed in the 
fracture site of the posterior lip of the tibia. The other patient (Fig. 1-A) had a compres- 
sion fracture of the distal end of the tibia in addition to a fracture of the lateral malleolus 


\t operation in both of these patients, a strong instrument was inserted between the 








Case 1. Anteroposterior and lateral roentgenograms The position ol the fibula seen on the 
lateral roentgenogram shows the type ol fracture-dislocation present, Closed reduction was at- 
tempted without success 
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Fic. 1-B 


Anteroposterior and lateral roentgenograms nine months after open reduction, There is evidence 
The patient was walking without difficultv and had a normal range of motion 











Fic, 2-A 


Case 2: Anteroposterior and lateral roentgenograms demonstrating a trimalleolar fracture- 


dislocation with a fixed displacement of the fibula in the fracture site of the posterior lip of the 


listal end of the tibia 
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FRACTURE ABOUT THE ANKLE JOINT 





Anteroposterior and lateral roentgenograms of Case 2 showing the result one and one-half vears 


ifter open reduction. This patient had a normal range of motion and had no symptoms 

















3-B 


ig. 3-A Pia 


Fig. 3-A \) Proximal] fibular fragment can be seen fixed behind major tibial fragment 
2 
; 


) Distal fibular fragment 

Posterior lip of the tibia fixed at fracture site 
seen lying behind the proximal fibular fragment. The drill is pointing to the articular surface of the tibia 
at the inferior tibial-fibular articulation 

Fig. 3-B: Photograph showing the fibular fragments after reduction 


A small portion ol the posterior lip is 
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tibia and the proximal fibular fragment, and it was necessary to exert considerable force 
in prying the fibula loose. Reduction of the fracture was then possible without difficulty. 
In one of the patients (Fig. 1-B) a screw was used to stabilize the comminuted fracture 
of the distal portion of the tibia 

We are reporting these cases in order to emphasize the fact that this situation should 
be considered when fractures of the ankle involving the fibula are irreducible by closed 
methods. A lateral approach to the ankle will reveal the factors preventing the reduction 
and will give access to the mechanical deterrent. Figure 2-A shows the roentgenographic 


findings in this type of injury, and the condition is demonstrated in Figures 3-A and 3-B. 
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Rupture of the Triceps Tendon * 
BY KIRK J. ANDERSON, M.D., AND JOHN F. LECOCQ, M.D., SEATTLE, WASHINGTON 


Fro he Seattle Orthopaedic and Fracture Clinic, Seattle 

Since a perusal of the literature has failed to disclose any reported cases of traumatic 
rupture of the triceps tendon, the report of two such ruptures may be of interest. 

The tendon of the triceps brachii muscle consists of two aponeurotic laminae which 
jom together above the elbow and are generally inserted into the posterior portion of the 
upper surface of the olecranon. A lateral band extends over the anconeus muscle to attach 
to the dorsal fascia of the forearm. The primary action of the triceps muscle is to extend 
the forearm, and the long head of the muscle may assist in adduction of the arm. The 
leverage of the muscle produces speed of movement at the expense of force. 

Excessive strain placed against the resistance of the contracted triceps muscle results 
in the common olecranon fracture, rather than rupture of the triceps tendon. Attritional 
changes predisposing to rupture which are so common in the shoulder apparently do not 
occur in this tendon 


CASE REPORTS 


Case 1. J. L., a man twenty-eight vears old, was seen on September 3, 1952, two davs after he had 
fallen from a log. The impact of the fall was received by the extended left forearm. On the following day he 
found that he could not hold the forearm above his head when raising his left arm. 

Examination of the left elbow revealed prominent swelling and ecchymosis. There was complete ina- 
bility to extend the elbow against gravity. A palpable defect proximal to the olecranon process was noted 
Roentgenographic examination showed an intact olecranon process 

Surgical exposure revealed a complete rupture of the triceps tendon at the point of its insertion into 
the olecranon process. No bone substance was encountered in the tendon. Repair was accomplished by 
ipproximation of the triceps tendon to the olecranon by braided stainless-s teel wire placed through two 
holes drilled in the olecranon 


* Read at the Thirtieth Annual Meeting of the North Pacific Orthopaedic Association, Portland, 
Oregon, Ma IS, 1956 
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Fig. 1-B 
There is continuity 
Redundance 





operation 


Photograph of the right triceps tendon at 

tendon with a defect and thinning of the tendon proximal to the olecranon 

of the tendon is evident when the elbow is completely extended 

period the arm was maintained in posterior plaster splint for three weeks 
elbow was obtained. Active 


During the postoperative | 
Physical therapy was then started and was continued until full flexion of the 
‘xtension was recovered with the exception of about 5 degrees, although complete passive extension could 
1 accomplished Stre ngth in the left tric ps muscle was comparable to that on the opposite side, 
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Fig. 1-C 

Case 2 Photograph of same elbow demonstrating obliteration of redundancy of the 
tendon with the elbow flexed 90 degrees. An incision has been made in the periosteum of 
the olecranon for attachment of the plicated tendon 


Case 2. A. L i woman twenty-seven vears old, was first seen on October 14, 1955. On October 17, 
1954, she had struck the posterior aspect of the right elbow against the gearshift on her car during an auto- 
mobile accident. Roentgenograms made at that time by her attending physician were negative for fracture 
rhere was distinct swelling in the elbow which persisted for several weeks, and she could not extend the 
elbow bevond the 150-degree position for several months. Physical therapy improved the range of extension 
but she continued to have pain in the triceps tendon area, weakness when lifting particularly above 
the head, and ulnar neuritic symptoms 

Examination one vear after the accident revealed full flexion of the right elbow but extension could 
not be accomplished through the last 10 degrees of range. Palpation produced a complaint of tenderness just 
proximal to the olecranon process ind there appeared to be an interruption ol the continuity of the triceps 
tendon at this point. Strength of the right triceps against resistance was approximately one-half that of 
the opposite triceps (Fig. 1-A). There was distinct tenderness over the ulnar nerve with accompanying 
h poi sthesia of the ulnar spect of the hand and fingers The clinical impression was that lengthening 
of the triceps tendon secondary to a partial intratendinous rupture existed, with an accompanying ulnar 
neuritis 

Surgery was pert rmed on October 27, 1955. There was evidence of old hemorrhage in the triceps 
tendon. A palpable thinning and partial defect of the tendon proximal to the olecranon process was found. 
Complete extension of the elbow produced redundancy in the tendon: the tendon did not assume a normal] 
ippearance until the elbow was flexed 90 degrees (Figs. 1-B and 1-C). Repair was effected by preparing a 
periosteal flap over the olecranon process, to which the plicated, shortened triceps tendon was sutured by 
mattress-braided, stainless-steel suture material. It was necessary to shorten the triceps tendon two inches 
to obtain the desired tension of the tendon with the elbow completely extended. The ulnar nerve was found 
to be enclosed in a bed of adhesions and was, therefore, transplanted anteriorly. 

lhe patient was promptly relieved of all pain and a normal range of motion was obtained eight weeks 
ifter surgery. Resistance exercises produced greater apparent strength in the injured muscle than in the 
uninjured left triceps, although it was recognized that the patient’s right-handed dominance could well 


have been a factor in the re sult 
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M.D 
The Twentieth Annual Meeting of the Western Orthopedic Association was held in Phoenix, Arizona, 


October 31 through November 3, 1956, under the Presidency of Dr. James Lytton-Smith. Summaries of 


the papers presented at this meeting follow 
Etiology of Spondylolisthesis. Dr. L. L. Wittse! reported a study made in order to determine the 

incidence of spondylolisthesis in the families of twenty-four patients. The conclusion of this study had been 

that the incidence of a defective neural arch at the pars interarticularis was much higher in these families 


than it is in the general population. 

In six cases, the defect in the pars interarticularis had been studied grossly and microscopically. No 
endochondral or intramembranous ossification had been noted, and there had been no evidence of periosteum 
over the end of the bone at the defect. There had also been no evidence of healing. One outstanding finding 


had been the presence of fibrillar fibrous connective tissue which was acellular and extended to the bony 


cortex ol the defect 
Roentgenograms had been made of the members of the twenty-four families. Only direct forebears, 


siblings, and direct descendants had been included in the study, and the original patient had never been 
included since he represented a selected case. The incidence of the defect in these families was 31.3 per cent, 
as compared with an incidence of about 5 per cent in the general population 

It had not been possible to determine with certainty whether the trait is dominant or recessive, but the 
weight of evidence favored the view that it is recessive. At the time of writing a separate study was being 
made to determine this point. The presence of unilateral defects and variation in the amount of slipping 
indicate that the trait may assume different forms. It is not sex linked 

On the basis of these studies, the author had formulated the following etiological theory 
through the pars interarticularis is due to a congenital weakness or dysplasia. In patients with this defect 
f the particular stresses which are exerted upon the involved segment of the spine. 


The defect 


Ivsis occurs because o 
however. instead of complete lysis, healing takes place, which accounts for the elongated pars 


Occasionally 
a unilateral defect. Due to the 


interarticularis in some cases and which may account for the presence of 
peculiar construction of this area, repair by means of callus formation does not occur as it does in other 
parts of the body. It seems apparent that there must be a congenital element; otherwise this fracture would 
not occur as a result of simple stresses, and when it did occur as a result of severe trauma, it would heal. 
The exact nature of this congenital weakness remains an enigma 


The Coracoclavicular Joint. An Anatomical, Pathological, and Surgical Study. Dr. Joun W. 
Cooper? reported that this anomalous joint has been found by other investigators in routine anatomical 
studies and that it has been reported to be a regular finding in the gorilla and gibbon monkey, animals in 
which the shoulder is located high above the suprasternal notch. In his own studies he had found it to be a 
common condition in some species of gibbon monkey and a frequent condition in the orangutan. In the 


gorilla, however, it was apparently an uncommon condition, for in the eight gorilla skeletons examined 


there had been no evidence of this anomaly 

Four hundred and forty-five specimens of the human clavicle had been examined in order to determine 
the degree of projection of the conoid and trapezoid tubercles from the flat surfaces of the bone. In one 
group of 217 clavicles the findings had been as follows: in 155 specimens the posterior borders were perfectly 
round, in twenty-six specimens there were slight to marked projections which extended 30 degrees backward 
and downward, and in twenty-five specimens the conoid tubercles had marked inferior projections, the mass 
of the tubercles being at a posterior angle of 10 degrees or less. In the other group of 228 specimens measure- 
ments had been made to determine the height of the conoid tubercles. These measurements had revealed 
that there was a variation in height of from 1.5 millimeters to nine millimeters and that seventeen of the 
228 specimens were markedly enlarged, that is, were from five to nine millimeters in height. It was in this 
small group of specimens with enlarged tubercles that all the anomalous joints (four bilateral cases and two 
unilateral eases) had been found. Excessive height of the trapezoid tubercle had been found in only one 
specimen; nevertheless, it was felt that a trapezoid-coracoid articulation was a possibility. One case of this 


inomaly, due to trauma, had been found in this study. 
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he author reported that in his practice he had seen two patients with bilateral deformities during 
the previous two vears. One of these patients had been operated upon, making the fourth patient with this 
detormit to be so treated The case history of this patient was as follows. A nineteen-vear-old Chinese boy 
had been bumped in a volleyball game while his arm was extended over his head, and as a result had sus- 
tained an injury of the left shoulder. Immediate pain had been noted. Conservative treatment had been 
carried out over an eighteen-month period, but no improvement had been obtained. Although examination 
had revealed no limitation of motion, extension of the left arm above the head produced muscle spasm with 
pain in the coracoid region. Roentgenograms had revealed bilateral coracoclavicular joints. Surgical removal 
of the entire left joint, including the clavicular and the coracoid facets, had been done with difficulty through 
the anterior half of a sabre-cut incision During this procedure a distinct joint capsule and cartilage-covered 
but eroded facets had been found. It was felt that the conoid ligament had been destroyed as a result of the 
surgi il excision mad postop rative ly the clavicle had appeared to be more prominent ut the acromio6 lavic - 
ular joint than before toth sides of the joint were re moved purpose lv, not only to make study of the speci- 
men possible, but also to obtain surgically two new surfaces so that fibrous repair would bridge the gap 
ind provide a new ligamentous support. Six months after the operation, all discomfort in the region of the 
surgery had disappe ired; and twenty months after the operation the patient was taking spec ial Judo wres- 
tling classes in the United States Air Force. 

The author concluded that the coracoclavicular joint occurs in human beings quite frequently, its inci 
dence be ing one in every thirty eight to forty-five individuals. En! irgement of the conoid tubercle is usually 
re sponsible for the formation of this joint, although In rare cases enlargem«e nt of the trapezoid tubercle is the 

wuse, Since the conoid tubercle is on the posterior-inferior surface of the clavicle, it would appear that a 
posterior surgical approach would cause the least trauma. With age and use, the coracoclavicular joint is 


subject to the same degenerating processes as other joints are and may require surgery 


Mobility Studies of the Lower Portion of the Lumbar Spine in Relation to Low-Back Pain. 
4 Preliminary Report. Dr. Merritt C. Mensor *, Dr. Atvin J. Gross ‘, and Dr. Gene Duvac® stated 
that in the absence of precise diagnostic information, many spine fusions have been performed under the 
“catch-all” diagnosis of unst ible back. The authors had made a study of one aspect ol this problem the 
relative importance of the absence of motion (as determined roentgenographically ) at the fourth lumbar 
und the lumbosacral levels in patients suffering from low-back conditions due to various causes 

Two hundred and thirty-two consecutive patients seen in the authors’ private practices had been 
examined clini illy and roe ntge nographic ally. be side the routine views interoposts rior, lateral, oblique, 
spot lateral, and up-shot in the lumbosac ral plane lateral flexion ind extension roentgenograms had been 
made with the patient in the upright position. The patient had been securely immobilized against the upright 
table by means of a radiolucent sling and the tubs had heen centered at the level of the third lumbar inter- 
vertebral dis space Evaluation of the presence OF absence of motion at the lumbosacral Junction had been 
the fifth 


lumbar body had then been superimposed, and the amount of motion between the fourth and fifth vertebrae 


determined by superimposing the various roentgenographic views of the sacrum. The views o 
uscertained. The age of the patients ! inged from seventeen vears to seventy vears. Sixtv-three per cent had 
chronic symptoms and 37 per cent had acute symptoms, the arbitrary dividing line between chronic and acute 
being two months. The final clinical classification of the conditions analyzed was as follows: sprain in twenty- 


five cases (11 per cent 


sprain with degenerative changes including discogenic disease in 100 cases (43 per 
cent lumbar-intervertebral-dise disease in filtv-one cases 22 per cent congenital anomaly In twenty-seven 
ses (12 per cent ind miscellaneous conditions in twenty-nine cases (13 per cent 

Of the 232 patients examune d, 122 showed absence of motion at the level of one o1 both of the two lower 
lumbar vertebrae. This limitation of motion was most pronounced in those with chronic conditions and in 
those who were in the fourth, fifth, or sixth decade of life. Limitation had been found in 88 per cent of the 
patients with sprains, in 73 per cent of those with sprains associated with antecedent degenerative processes, 
vnd in 100 per cent of those with intervertebral-dise syndrome. In the group with congenital anomalies, it 
had been found in only 50 per cent however ind in the group with miscellaneous conditions, it had been 
found in only 38 per cent 

Che authors concluded that absence of motion may be found roentgenographically in a high proportion 
f patients with low-back disabilities and stated that this condition is the secondary result of muscle spasm 
ollowed b hanges in the perl-osseous tissues In spines which are the site of traumatic disease or ; nomalous 


change, this loss of motion serves as a protective mechanism 


Congenital Dislocation of the Hip among the Fort Apache Indians. Dr. Berrram S. Kraus 
d Dr. Joun R. ScowarrzMann ? had made an anthropological study of a so-called primitive population 
Francisco 2, California 
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the Fort Apache Indians. This study was designed to evaluate reports of the high incidence of congenital 
dislocation of the hip 

In order to interpret the available medical data and to determine the influence of hereditary factors, an 
understanding of the social structure of this population was necessary. It was noted that, biologically, 
there were three distinct populations on the Fort Apache Reservation. These three populations represented 
the three independent bands which had migrated to this area from western Canada 500 to 600 years ago 
\dopting certain farming habits of the Pueblos, these three bands had settled down and increased in number. 
From the first they were endogamous, that is, band members married only other band members, with the 
result that, although close relatives were avoided as marriage partners, all members of each band became 
interrelated, albeit four, five, or ten times removed. The bands are still endogamous today. 

Over 700 Apaches were selected at random from the reservation to be given blood tests. An analysis 
of the blood specimens showed that only two types of blood, O and A, were present. The incidence of type 
0 was found to be 72 per cent in two of the bands and 61 per cent in the other band, a finding that indicated 
i statistically significant difference in the gene-frequency patterns of the three different bands. An analysis 
of the Rh factor revealed a similar differentiation. This information was considered vital to a fuller under- 
standing of the distribution and incidence of congenital dislocation of the hip among these Indians. 

(n effort had been made to determine the incidence of congenital dislocation of the hip by means of 
clinical and roentgenographic examinations. Among the adults, children, and infants studied, 107 cases 
had been found. This represented a minimum incidence of 3.05 per cent for the total estimated population 
of 3,500. A thorough study of the entire population had not been possible, however, and the authors esti- 
mated that the cases found were probably not more than 50 per cent of the total number of cases. Cases of 
dysplasia and subluxation had not been included. Of the 107 Indians found to have congenital hip dislo- 
cation, twenty-one were males and eighty-six were females, a sex ratio of one to four. The incidence of bilat- 
eral dislocation was 48 per cent 

The authors concluded that heredity is a major factor in congenital dislocation of the hip. They said 
that this condition is not inherited as a simple recessive Mendelian trait and that it may or may not skip a 
generation. The various phenotypic manifestations of the involved gene or genes are not understood. 

The incidence of congenital dislocation of the hip in this aboriginal American Indian population is 


believed to be the highest on record in the world 


Epiphyseal Arrest with Staples. Follow-Up of Fifty-Two Cases. Dr. Jack MosuHein * presented 
in evaluation of the results obtained in a consecutive series of fiftv-two patients treated by surgical arrest 
of the distal femoral and proximal tibial epiphyses. Metal staples had been used, and the operations had 
been performed between 1949 and 1953. In forty-nine of the patients, both the lower femoral and upper tibial 
epiphyses had been stapled. In one patient only the femoral epiphysis had been stapled, and in two patients 
only the tibial epiphysis had been stapled. The youngest patient was six years, nine months old and had one 
and one-half inches of shortening, while the oldest patient was fifteen years, nine months old and had two 
and one-half inches of shortening. The conditions for which the operations had been done were: poliomyelitis, 
thirty-five cases; tuberculosis of the hip, SIX Cases; congenital shortening, five cases; Legg-Perthes disease, 
two cases; osteomyelitis of the hip, two cases: club-foot, one case; and congenital dislocation of the hip, 
one Cust 
The average discrepancy in the group with poliomyelitis had been one and three-quarters inches and 
the average age at the time of operation had been ten vears, five months. Following the operation, at an aver- 
age age of twelve and one-half years, the average discrepancy had been five-eighths of an inch. Thus, five- 
eighths of an inch of shortening had been obtained each year, a result which compares favorably with that 
of surgical epiphyseodesis. In nine children, the staples had been removed after equalization of the extremities 
had been obtained. Further study of five of these children had revealed that the epiphyses had resumed growth 
following removal of the staples; in fact, in one child both extremities had grown two and one-eighth inches 
in the next two years. In no patient had a varus or valgus deformity been produced 

The results in the six patients with tuberculosis were poor, At the time the staples were inserted, the 
average shortening was three and five-eighths inches and the average age was eleven and one-half years 
At the time of follow-up, when the average age was thirteen vears, nine months, there remained an average 
discrepancy of three and one-quarter inches. 


In five cases of congenital shortening of the lower extremity, the stapling had been done before the 


patient was eleven, the average age being nine years, ten months. The average shortening was two inches 
before the operation and three-quarters of an inch following the operation. 

The two patients with Legg-Perthes disease had discrepancies of one inch In one of these patients 
there was complete equalization of the limbs two years later, but the other patient still had a discrepancy 
of three-quarters of an inch at the time of writing. In one of the two patients with osteomyelitis of the hip, 


there was «a shortening of three and one-eighth inches before the operation, when the patient was eleven. 
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Two years later, only three-quarters of an inch of shortening remained. In the other patient with osteomye- 
litis, the shortening was one and one-eighth inches before the operation, when the patient was eleven years, 
nine months. Following removal of the staples sixteen months later, the limbs remained equal in length 
The patient with congenital club-foot had two inches of shortening at twelve years of age. Two years later, 
one and one-half inches of overgrowth on the unstapled side had occurred. The staples had been removed, 
but the discrepancy had persisted. The patient with untreated congenital dislocation of the hip had one and 
one-half inches of shortening. At the time of follow-up there had still been one inch of shortening and the 
epiphyses had closed. 

The complications in this series had included temporary peroneal-nerve paresis in one patient and joint 
effusion in two patients. In three patients full knee flexion had not been regained until after more than the 
usual three weeks, and in four patients it had been necessary to reinsert the staples. 


Arthroplasties of the Hip. Dr. C. B. Larson ® pointed out that use of the lateral and posterior 
approaches to the hip has permitted modification of the surgical techniques used in arthroplasty. The more 
complete view obtained by these approaches allows the surgeon to vary his technique as it seems necessary 
and to transplant either the tendon of the glutaeus medius or the entire trochanter as he desires. 

Dr. Larson also emphasized, however, that there are definite limitations to what can be obtained by 
surgery, these limitations being imposed by (1) the surgeon’s inability to control the habits and motivation 


of the patient, (2) his inability to control fibroblastic development, and (3) his inability to control bone 


proliferation or overgrowth 


Evaluation of Fifty-Five Prosthetic Arthroplasties of the Hip from the Seattle Orthopaedic 
and Fracture Clinic. Dr. H. H. Nasu, Dr. Joun F. LeCocg™, Dr. E. A. LeCocg ®, Dr. D. G. Leav- 
ivr 8, Dr. H. E. Emmet ™, Dr. K. J. ANDERSON ©, and Dr. J. GartH Mooney " reported a series in which 
fifty-five hip prostheses had been inserted in fifty-three patients by eight surgeons. Forty-six of the patients 
were women. The youngest patient was thirteen, the oldest was ninety-two, and eighteen were in the eighth 
decade of life. In forty of the fifty-three patients the prosthesis had been implanted at least eighteen months 
prior to the time of writing, and in three it had been implanted over five years prior to the time of writing. 

Twenty-seven of the operations were performed for old (six months or more) fractures or dislocations; 
eleven were performed as the primary treatment for femoral-neck fractures; and five were performed as the 
secondary treatment for recent femoral-neck fractures, primary treatment having failed. Other conditions 
treated were: rheumatoid arthritis, five cases; degenerative arthritis secondary to congenital hip dysplasia, 
three cases; and malum coxae senilis, three cases. In seven cases the operation had been done following failure 
of previous arthroplasty (in three of the previous operations, nylon prostheses had been used; in two, Vital- 
lium cups had been used; and in two, fascial arthroplasty had been done), 

In almost every patient the lateral approach had been used, and in most patients detachment of the 
greater trochanter had been done. In a few of the patients in whom arthroplasty had been used as the primary 
treatment for fresh fractures, an anterior approach had been used. Oxycel gauze had been used in half of the 
patients in order to minimize new-bone formation. 

Forty of the results had been classified as satisfactory, eight as unsatisfactory, and seven as failures. 
The complications encountered included fracture of the femoral shaft, two cases; dislocation of the prosthetic 
head, two cases; peroneal palsy as a result of postoperative splinting, two cases (full recovery was obtained 
in both cases); infection of the hip joint, two cases; persistent adduction contracture, one case; and hemato- 
cele formation in the region of the adductor tenotomy, one case. One patient had died following the opera- 
tion as a result of fat embolism and bronchopneumonia. In the fourteen patients operated upon in the year 
prior to the time of writing, there had been no complications. 

\ more careful follow-up study had been made of the forty patients who had been operated on at least 
eighteen months prior to the time of writing. In 63 per cent of these patients the results were considered 
satisfactory. Of the various types of prostheses used, the Eicher type was considered to have produced a 
definitely higher percentage of good anatomical results, relief from pain, and fair or good functional results. 

The surgeons who performed these operations believed that their surgical technique had become 
sufficiently proficient so that in the future postoperative complications would be minimal. They felt that 
prosthetic replacement is often indicated to treat femoral-neck fractures in the elderly patient and empha- 
sized that the age and general condition of the patient should be taken into considerstion in the evaluation 
of the end result. Of the prostheses used, the intramedullary-stem type seemed the best. The results reported 
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in this series of patients treated at the Seattle Orthopaedic and Fracture Clinic are more encouraging than 


those reported by many other groups. 


End-Result Study of Vitallium-Cup Arthroplasties of the Hip from the Seattle Orthopaedic 
and Fracture Clinic. Dr. Harry FE. Emmet ™, Dr. Jonn F. LeECocg™, Dr. E. A. LeCocg ™, Dr. D. G. 
Leavitt, Dr. H. L. Leavirr'’, Dr. Kirk J. ANperson ®, Dr. Henry H. Nasu, and Dr. J. Gartu 
Mooney " reported that the same group of surgeons who had performed the arthroplasties described in the 
previous paper had also performed a series of operations in which ninety-four Vitallium cups had been in- 
serted in eighty-six patients. The age range in this series had been from sixteen years to seventy-two years, 
and fifty-six of the patients had been males. 

In the total series, ninety-three patients had been operated upon for the following conditions: septic 
arthritis, eight cases; congenital dislocation, nine cases (four bilateral); slipped femoral epiphysis, six cases 
Legg-Perthes disease, two cases; rheumatoid arthritis, eight cases (six bilateral); fracture 


(three bilateral 
and arthrokatadysis, 


dislocation, four cases; aseptic necrosis, two cases; osteo-arthritis, fifty-three cases; 
one case, Of these ninety-three patients, eighty-six had been followed up 

Prior to 1950, the classic method of Smith-Petersen had been used. After 1950, however, the following 
modifications had been introduced: the use of the posterolateral approach, the transplantation downward 
of the greater trochanter; the removal of less bone from the femur and acetabulum; the performance of com- 


plete capsulotomy and synovectomy; and the use of oxidized cellulose gauze in order to minimize new-bone 


formation 
The postoperative complications had included: dislocation, two cases; 
four cases; infection requiring drainage, four cases; temporary peroneal palsy, three cases; thrombophlebitis, 


massive new-bone formation, 


two cases; pulmonary emboli, three cases; and absorption of the femoral head and neck, two cases. In eight 
patients the cup had been removed; also in eight patients secondary obturator or sciatic neurectomy had 
been done: and in one patient the lateral cutaneous nerve of the thigh had been sectioned. 

The results had been classified as follows: excellent in six patients (7.0 per cent); good in thirty-four 
patients (39.5 per cent); fair in thirty-one patients (36.0 per cent); poor in seven patients (8.1 per cent) 


and failure in eight patients (9.3 per cent 


Hip-Socket Arthroplasty. The Principles and Surgical Technique of a Method of Treatment 
of Malum Coxae Senilis. Dr. M. R. Urist"’ stated that the two types of hip-joint arthroplasty most 
commonly used are (1) covering of the femoral head by a membrane or a cup of some type and (2) replace- 
ment of the femoral head and part of the neck by a prosthesis. He then described a third type of arthroplasty 
which consists in resurfacing of the acetabulum by means of a Vitallium socket fixed to the pelvis. In this 
operation, if it is correctly done, the acetabular fossa is preserved, the depth of the acetabulum is the same 
after the operation as before, the stability of the joint is maintained by muscle balance, and only eburnated 
bone is removed from the femoral head. The main principle of this operation is that as much of the femoral 
neck as possible is preserved as a lever arm 

The essential steps in the operation are as follows. Exposure is obtained through a posterolateral incision. 
The glutaeus maximus is then split, the cut paralleling the line between the posterior-superior spine of the 
ilium and the greater trochanter of the femur. Following this, the glutaeus medius, piriformis, rectus femoris, 
iliacus, glutaeus minimus, and external rotators are detached at their insertions, and the joint capsule is 
removed from the acetabular rim. The femoral head is dislocated, and all diseased or eburnated bone is 
reamed out, leaving a bleeding surface of cancellous bone. The acetabulum is then shaped with special 
(coaxial) reamers, and a locating or trial socket is introduced in order to determine the proper size, position, 
and alignment of the metal socket. When a satisfactory position has been determined, a trident broach is 
inserted through three holes in the locating socket in order to make holes in the acetabular cortex for the 
shoe nails which will hold the final socket in place. The holes having been made, the metal socket is intro- 
duced and gently tapped into place. The hip is then reduced, and the wound closed in layers. 

Following the operation a special abduction splint is used for two to three weeks. This splint holds the 
limb in wide abduction and internal rotation, a position which allows the patient to sit up or lie flat. Gradu- 
ated exercises are prescribed, and after six weeks, ambulation on crutches with little weight-bearing is begun. 
Full weight-bearing is not allowed until after at least six months 

Fifty-two hip-socket arthroplasties had been performed; twelve cases with over three-year results were 
analyzed prior to the time of writing. In 80 per cent of the patients with malum coxae senilis, good results 
had been obtained. Treatment by this method is not recommended for any other condition. 


Bone Tumors in Chiidren. Dr. Joun J. Toma’ reported that of 4,754 children admitted to the 
Children’s Hospital School in Baltimore, seventy-four had had primary bone lesions. In sixty of these chil- 
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dren the lesions had been benign, and in fourteen they had been malignant. 

Résumés of twelve of the fourteen cases of malignant tumors were given. In each of these cases the 
diagnosis had been established by means of biopsy, examination of the amputated specimen, and autopsy 
In five of the cases, the pre-biopsy diagnosis had been incorrect—osteomyelitis (two cases), sprain, bursitis, 
and Legg Perthes disease. In half of the twelve cases, a history of trauma to the involved area had been given. 

The most constant symptom was pain. The presence of this symptom should alert the physician to the 
possibility of malignant growth. Elevation of the serum alkaline phosphatase, hypercalcaemia, and hyper- 
calciuria were also frequently found 

toentgenograms may show areas of either bone destruction or bone formation, depending on the type 
and age of the tumors. None of the changes shown by the roentgenograms may be considered pathogno- 
monic, however, and the diagnosis can be established only by biopsy. Extirpation remains the most certain 
form ot treatment. 

Dr. J. VERNON Luck ? 
the diagnosis of bone tumors in children. The rapid changes in the concepts concerning these tumors and the 
variety in the reactions which occur in children’s bones make the roentgenograms and microscopic slides 


very hard to interpret. Frozen sections of sarcomata may be particularly misleading 


° in his review of this paper, stated that it is extremely difficult to be certain of 


Fibrosarcoma Following Single Trauma. Dr. Sran_ey 8S. Tanz” reported a case in which a malig- 
nant growth had appeared on the patient’s hand some months after injury. 

A young man, twenty-four vears old, had struck the back of his hand against a guardrail while loosening 
a nut wrench. The blow had fallen on the area between the first and second metacarpals, and following the 
trauma numbness in the region of the median nerve had developed. Injury to this nerve had been the diag- 
nosis two weeks later. There had been no sensory or motor loss, however, and the patient had disappeared 
without further treatment. A year later, the patient had returned, complaining of a “pinching, burning sen- 
At this time there had been tenderness over the proximal portion of the 


sation”’ in the median-nerve region 
\ painless 


proximal palmar crease as well as weakness of grip and decrease of pain reaction to pinprick 
nodule near the center of the proximal flexion crease had been revealed by palpation but could not be found 
at exploration 

Twenty months after the trauma, operation had been done and a mass, one and one-half inches in 
diameter, had been excised from beneath the sear caused by the previous exploration. This mass had been 
beneath the palmar fascia, overlying the adductor pollicis and the first lumbricalis. The pathological diag- 
nosis had been fibrosarcoma, and amputation through the mid-arm had been performed. Ten months after 


the operation there had been no evidence of metastasis 


Aneurysmal Bone Cyst. A Method of Treatment. Excisional Biopsy with Tibial-Bone Graft. 


Dr. WALTER FEINSTEIN @ and Dr. F. W. ILre_p * reported the case of a sixteen-year-old boy with an 


expanding lesion which had involved the entire first metacarpal of the left hand. The findings of the blood 
chemistry studies had been normal. At operation, the entire metacarpal had been excised and a cortical 
tibial graft had been inserted. This graft had been placed in slots made in the greater multangular and the 
proximal phalanx. Following the operation, the hand had been immobilized in a plaster cast for five months 
Nine years later the graft had assumed the shape of the missing metacarpal and had a definite cortex and 
medulla. The cosmetic and functional result had been excellent. 

At the time of the operation the pathological diagnosis had been giant-cell tumor, At the time of writing, 


however, it was thought that the true diagnosis was aneurysmal bone cyst. 

Bilateral Benign Cystic Disease of the Carpal Scaphoid. Dr. H. B. Grover® stated that the 
differential diagnosis of bone lesions is difficult and that, roentgenographically, many of these lesions have a 
cyst-like appearance. Factors which are helpful in making the diagnosis include the bone in which the lesion 
is found, its location within this bone, its symmetry or lack of symmetry, the presence of thinning or expan- 
sion of the cortex, the periosteal-reaction patterns, the age of the patient, the findings of blood chemistry 
studies, the nature and intensity of the pain, and the presence of swelling and of elevation in temperature 

Dr. Grover reported a case in which benign cysts of an unusual type had been found in both carpal 
naviculars, 

\ forty-year-old restaurant manager had been seen because of pain in the right wrist of several months’ 
duration. There had been no history of trauma. Roentgenograms had revealed a cystic lesion in the navic- 
ular; this lesion had broken the cortex in two places and had almost completely destroyed the bone. The 


findings of blood chemistry studies had been normal. Following a tentative diagnosis of central chondroma 
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or benign simple cyst, it had been felt that excision of the entire lesion would be more effective than curette- 
ment and this had been done. Six weeks after the operation, pain had developed in the opposite wrist and 
roentgenograms had showed a cystic lesion of the navicular of the left hand, without erosion or breaking- 
through of the cortex. A year after the excision of the navicular of the right hand, the other navicular had 
ilso been excised, because of increased disability. Study of the microscopic sections had revealed that the 
lesion was a benign cyst. Vitallium replacements had been inserted in both wrists, and ten months after the 
second operation, the patient had had excellent function and had been able to play golf without difficulty. 


The Diagnosis and Treatment of Certain Traumatic and Degenerative Conditions of the 
Knee Joint. Dr. KEENE O. HALDEMAN * discussed several common derangements of the knee. He pointed 
out that the articular cartilages are subjected to constantly repeated trauma during walking, and that 
injuries and degenerative changes due to acute trauma or to wear and tear are frequent. He emphasized the 
absence of blood supply in the cartilages and the inability of this tissue to repair itself. 

Tears of the meniscus: The author stated that, except for peripheral tears without complete displace- 
ment, prompt operative treatment is indicated. In a bucket-handle tear only the displaced portion should 
be removed, but in other types of tear, the anterior three-fourths of the cartilage should be removed. Hyper- 
mobile cartilages should be entirely excised 

( ysts of the meniscus: These cysts are a degenerative phenome non and therefore gradually increase in 
size; for this reason the involved meniscus should be excised. 

Dsteochondritis dissecans: In the treatment of this condition the author removes the loose fragment, ex- 
cises any degenerated bone which is present, and drills several holes in the subchondral bone. 

Chondromalacia: The author stated that the appropriate method of treatment depends upon the degree 
of involvement of the cartilaginous surface. In superficial lesions, the fibrillated and softened cartilage should 
be excised. In lesions in which subchondral bone is exposed over less than half of the surface of the patella, 
the degenerated cartilage should be removed and multiple holes should be drilled through the subchondral 
bone. In advanced lesions, the entire patella itself should be removed. 

Osteochondromatosis: In the treatment of this condition, the author removes the joint mice and, if loose- 
body formation is still present, performs synovectomy. 

For all these lesions the author emphasized the importance of early diagnosis and prompt surgical 


treatment 


The Results of Combined Drug Therapy Plus Early Fusion in Bone Tuberculosis. Dr. A. W 
STEVENSON *, Dr. A. R. ALLEN 2’, and Dr. CorRINE FARREL * reported the results obtained by combined 
drug therapy and surgery at the Central Washington Tuberculosis Hospital since June 1952. All the patients 
admitted to this Hospital since that time had received streptomycin, para-aminosalicylic acid, and isonico- 
tinic acid hydrazid both before the operation and during the six months after the operation. 

Eleven patients had been treated by spine fusion, three by knee fusion, one by hip fusion, and one by 
saucerization of the fibula. The average age of these patients was twenty-six vears, and the average length 
of hospitalization was 237 days, including seventy-two days of preoperative care. Thirteen of the patients 
had had tuberculosis of some other organ or system, and five had had sinus tracts. The majority of the 
sinuses had closed following combined drug therapy, and those which had not closed had been excised at 
the time of fusion. 

There had been ho deaths, and ho pseudarthroses had deve loped. All the sinuses had remained closed, 
and there had been no further dissemination of the disease in any patient. All the patients had returned 
to their former occupations. 

In the cases in which the lesions were in the hip, knee, and fibula, the diagnosis had been established 
by biopsy. In the seven cases in which the lesions were in the spine, positive culture of material from lesions 
located elsewhere in the body had been obtained. In the remaining four cases characteristic roentgenographic 
findings had been observed, and the results of the Mantoux test had been positive 

In five small children with tuberculosis of the spine, bank bone had been used to obtain fusion. This 
bone consisted of ribs taken from patients with pulmonary tuberculosis. 

The authors advocated that fusion be performed as soon as the patient’s genera! condition is favorable 
following admission to the hospital. They stated that fusion may be done in the presence of a draining sinus, 
but that the sinus should be resected at the time of fusion. In this series they had not voluntarily entered 
any abscesses. 

In his discussion of this paper, Dr. L. M. Overton *° agreed with the authors that combined drug ther- 


apy alone cannot be relied upon to heal bone lesions and that fusion is still necessary 
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Bone Lesions in Disseminated Coccidioidomycosis. Dr. J. W. Corrner® and Dr. Joun R 
SCHWARTZMANN * presented a report on the nature, incidence, and treatment of coccidioidomycosis 

This condition is a fungus infeetion which is caused by the inhalation of the spores of Coecidioid 
mmmites. In the ge ographie al areas in which this fungus is endemic, the primary, or pulmonary, infection. ps 
quite common and is not fatal. Secondary dissemination occurs in one of every 500 Negroes and in one of 
every 1000 whites and has a much more serious prognosis. In about 20 per cent of these patients skeletal 
lesions develop. The diagnosis is established either by identification of the organisms or by precipitation and 
complement-fixation tests. The tissue reaction caused by this disease, as demonstrated by microscopic study 
is identical with that caused by tuberculosis. 

The authors reported their findings in a series of twenty-two patients with forty bone lesions proved to 
be coccidioidomycosis 

The first change which had been apparent roentgenographically was demineralization. This had been 
followed by the appearance of cystic areas and in one patient, during the late stage, a periosteal reaction 
had been found. The laboratory data had revealed definite progressive changes, including eosinophilia, 
albuminuria, and elevation of the sedimentation rate, the latter often being out of proportion to the patient’s 
apparent illness. All the patients with an eosinophil count of above five had died. The presence of a high 
fever was considered a poor prognostic sign. No specific drug therapy is known, and treatment is general. 
In patients with bone lesions, surgical incision and drainage, followed by plaster-cast immobilization, is the 
usual procedure. If the disease is limited to one extremity, amputation may sometimes be done. The mor- 


tality rate is much higher in the dark-skinned races 


Four Unusual Cases of Osteomyelitis in Adults. Dr. L. N. Cozen ® reported the cases of four 
patients with unusual types of osteomyelitis. In two of these patients, abscesses had developed in the vicinity 
of closed fractures, and in two, abscesses had developed adjacent to rheumatoid joints 

In the first case a fifty-year-old woman had sustained a closed fracture of the tibia and fibula. Treatment 
had included skeletal traction for six weeks, followed by plaster immobilization. Union had been delayed, 
and five and one-half months after the injury, it had been decided that bone-grafting should be done. Follow- 
ing the making of the incision, however, an abscess containing Staphylococci had been found superficial to 
the periosteum. The bone-grafting operation had, therefore, not been performed. No sinus had developed 

\ sixty-year-old man had tripped and fallen on his right side. He had been bedridden, and his right 
hip had become swollen and red. When the wound had begun to drain, he had entered the hospital. Roent- 
genograms had revealed an ununited fracture of the femoral neck. Five and one-half months after the injury, 
the head fragment had been removed because of persistent drainage. The organism grown on culture was 
Pseudomonas 

In the third case reported by the authors, the patient was a thirty-eight-vear-old man who had had 
rheumatoid arthritis for eight years. In this patient a lump had developed in the left sternoclavicular area 
At operation it had been found that this lump was caused by enlargement of the proximal end of the clavicle, 
and this portion of the bone had been removed. Within the fragment a small abscess had been found, but 
no organism had been identified 

A woman, thirty-one years old, had twisted her left knee 
remained moderately swollen and painful. Three weekly injections of hydrocortisone acetate had provided 
little relief, and biopsy had revealed hyperaemia of the synovial membrane and irregularity of the lateral 
femoral condyle with softening of the bone beneath. Microscopic examination had revealed osteomyelitis, 


During the next four months her knee had 


but no organism had been recovered 


Xiphodynia. Dr. H. bk. Crowe ® presented a report of a case of xiphodynia. 

\ husky electrician had suffered gastric pain for two years. He had been on an ulcer diet during this 
period and had twice received thorough examinations, for suspected coronary and gall-bladder disease 
Two gastro-intestinal series had been done, extensive blood chemistry studies had been carried out, and 
esophagoscopy and gastroscopy had been performed. The results of all these procedures had been negative 
Cardiac surgery for cardiospasm had been urged, but the patient had refused. Two years after its onset, 
the pain had become so severe that the patient had been confined to bed and even then was comfortable 
only in a flexed position. On examination it had appeared that constant acute tenderness of the xiphoid 
was the most prominent finding and that the tension produced in this region by any attempt to assume 
an erect posture caused pain 

The similarity between this condition and coccygodynia was obvious, and excision of the xiphoid had 
been advised. At operation the xiphoid had been found to be displaced upward behind the distal end of the 


sternum for one-half an inch, a position which suggested a posterior-superior dislocation. Later, after his 


°° 1616 North Norton Avenue, Tucson, Arizona. 
3} 6010 Wilshire Boulevard, Los Angeles 36, California 
2635 South Westlake Avenue, Los Angeles 57, California. 


THE JOURNAL OF BONE AND JOINT SURGERY 








PROCEEDINGS 155 
recovery, the patient recalled that at one time he had held a piece of electrical apparatus between his chest 
ind the bench while working on it with both hands and that following this, he had been aware of some 
soreness in the chest. It was about this time that his abdominal discomfort had begun 
In the open discussion of this report, another case of xiphodynia was cited. In this case excision had not 


provided relief, and the cause of the pain had ultimately been discovered to be an abdominal aneurysm. 


Cervical Strain with Residual Occipital Neuritis. Dr. Ravru Pierropona ®, Dr. WARREN B. 
‘and Dr. Harry R. WALKER ® presented a review of the anatomy and causes of cervical strain. 


ALLEN 
per cent ol 


This report was made with particular reference to occipital neuritis, which had developed in 5 


3 
the authors’ patients despite conservative treatment. Of the 410 patients with occipital neuritis, 337 had been 


followed completely. In addition to the usual conservative measures, these patients had been treated by 
single or multiple occipital-nerve injections of novocain. Following this treatment, complete relief had been 
obtained in 49.6 per cent, partial relief in 29.5 per cent, and no relief in 5.7 per cent; in the remaining 15.2 


per cent, the condition had recurred 


Transient Anterior Longitudinal Ligament Calcification. A Factor in the Etiology of Acute 
Neck Pain. Dr. Joun EF. Stewart ™ presented two cases in which roentgenograms had demonstrated the 
presence of transcient amorphous calcification in the anterior longitudinal ligament, just anterior to the 
dens of the second cervical vertebra. In both cases, the condition had been preceded by the development 
of sore throat and acute wryneck and the patient had felt occasional “catches” in the neck. One of the patients 
had been treated by ACTH (sixty units) and the other, who had a mild temperature, had been treated by 
Duricillin. In both cases, the sore throat and the wryneck symptoms had subsided within a few days, but 
the patient had continued to feel occasional mild cricks of the neck for several weeks. The calcific opacities 
and the thickened ligamentous shadow which had been apparent in the roentgenograms of one of the patients 
had disappeared 

This condition may be visualized only in lateral roentgenograms, and, in the interpretation of these 
roentgenograms, it is important to distinguish clearly between ear-lobe shadows and calcific deposits. In 
cases of acute neck pain, a diagnosis of this condition should be considered. When this condition is found, 
the use of such additional therapeutic measures as ACTH injections, local transoral radiation, and local 
infiltration through the pharynx should be considered as possible means to obtain more rapid relief of 


symptoms and cure. 


Stiff Neck. Dr. Raven C. Petersen (deceased) and Dr. Homer A. Granam *7 presented a series of 
pictures, diagrams, and roentgenograms showing human beings and animals in both relaxed positions and 
positions of tension such as are caused by emotion or readiness for combat. These illustrations demonstrated 
the role of the sensitive neck flexors in rapidly shifting the position of the neck from relaxed lordosis to flexion 
or kyphosis It was pointed out that the symptoms of stiff neck found in emotionally disturbed patients 
without injury are the same as those which occur following whiplash or cervical-strain injuries—headache, 
pain, stiffness of the neck, and recurrent pain and numbness of the upper extremities. It was also pointed 
out that roentgenograms of the neck of emotionally disturbed patients usually show the same loss or reversal 
of lordosis as is seen in patients with typical whiplash injuries. On the basis of their studies the authors had 
concluded that only those vertebrates which can convert, rapidly and without injury, the position of the 
neck from lordosis to kyphosis are likely to survive. This basic sensitive, hair-trigger capacity of the neck of 
the vertebrate, including man, to mirror his emotions must be understood in the treatment of neck pain 
from any cause 


» 


Cineplasty. A Critical Review of Sixty-Two Patients. Dr. Ropert Mazer, Jr.** and Dr. New | 
McC oy * presented a clinical analysis of the results obtained in sixty-two patients treated by cineplasty. 
Improvements in technique and in prosthetic devices have made cineplasty a more reliable treatment. The 
main differences between the present-day accepted technique and that of Sauerbruch is that the tunnels 
in the muscle used for a motor are longer and larger and that the distal end of this muscle is detached from 
its insertion. 

Despite recent improvements in this method of treatment, careful selection of cases is still necessary 
Before considering the operation, it is necessary to be sure that the amputee is intelligent and cooperative, 
that he understands the demands that will be imposed on him, that he has made good use of a conventional 
prosthesis for six months, and that he has known and talked with other cineplasty-prosthesis users. 
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The most successful type of cineplasty is biceps cineplasty in the below-the-elbow amputee. In the 
authors’ series, only 22 per cent of these operations had resulted in failures, as compared witi 50 per cent 
of the pectoral cineplasties and 100 per cent of the forearm and triceps cineplasties. The incidence of failure 
in the total series was 39 per cent The principal causes of failure in this series were injudicious selection of 
cases, lack of cooperation of the patient in learning to use the prosthesis, recurrent tunnel excoriation, closure 
of the tunnel, inefficiency of the prosthetic device, tunnels of insufficient size, and absence of need for this 
prosthesis in unilateral amputees, With current prosthetic techniques, holding tunnels are not necessary 

In his discussion, Dr. Ernest M. Burcess ® agreed that the qualifications listed by the authors must 
be satisfied if the desired comfort, stability, and good appearance are to be obtained. 

Cou. H. W. Sprrrier “', the second discussor, stated that in his experience success depends largely on 
proper ‘‘tailoring’’ of the tunnels. He felt that in a well equipped center cineplasty need not be delayed and 
that it should be recommended early rather than suggested on an elective and selective basis. 


A Self-Contained Below-the-Knee Prosthesis. Dr. J. Warren Wuire ® and Dr. Greorce Kk 
Susat ® had devised a method of holding a suction-socket below-the-knee prosthesis, a generally unsuccess- 
ful device, in close apposition to the stump of a child with a congenitally deformed foot. Five years before 
the time of writing, when the child was one year old, a skin loop had been constructed from the deformed 
foot, the toes of which had been sutured back onto the leg. A tendon element had not been included. Movies 
made shortly before the time of writing demonstrated that this arrangement functioned successfully during 
strenuous activity, even when the above-the-knee portion of the prosthesis was eliminated. The apparatus 
was attached to the skin loop by means of rubber tubing 

The only originality claimed by the authors was the idea of constructing a non-irritable loop out of the 
normal untransplanted skin of the deformed lower portion of the leg. This method of treatment should be 


considered in appropriate cases 


Subcapital Fractures of the Femoral Neck. Dr. D. Kay CLAawson “ reported a series of 333 hip 
fractures treated over a four-year period. These fractures had been divided into three groups—fractures of 
the base of the femoral neck, fractures of the mid-portion of the femoral neck, and fractures of the subcapital 
region. 

In the subcapital group, follow-up had been maintained for two to six vears, a period sufficiently long 
to permit substantial statistical analysis. The results had been classified on a functional basis: a rating of / 
had been given il the patient was confined to bed or to a wheel chair: a rating of 2 if the patient was able 
to walk with crutches or with two canes; a rating of 3 if he was able to walk without support, with little or 
no pain, and if he was completely self-sufficient; and a rating of 4 if the hip was essentially normal. Of the 
results 30.5 per cent had been rated 7, 30.5 per cent 2, 20 per cent 3, and 19 per cent 4, making a total of 61 
per cent that were considered poor and 39 per cent that were considered satisfactory. In this group, the 
following complications had occurred: non-union in 26 per cent; aseptic necrosis in 10 per cent, resorption 
of the neck in 10 per cent, dissolution of the femoral head in 10 per cent, and infection in 3 per cent. Of 
eleven patients treated by the insertion of hip prostheses, seven had obtained satisfactory results 

The authors had concluded that the standard method used to treat these fractures will save the patient’s 
life but that it is not entirely satisfactory. They also concluded that the insertion of a prosthesis is helpful 
but should not be done routinely as an initial procedure since the functional end result of a healed subcapital 
fracture is better than the result of any known type ol arthroplasty 


Solitary Unicameral Bone Cysts. Dr. T. Westey Hunter * presented the results of a careful follow- 
up study of twenty patients with unicameral bone cysts. These cases had been taken from a total series of 
twenty-seven cases 

The rate of recurrence in the group followed was 50 per cent, 64 per cent of these recurrences being in 
patients under fifteen years of age. The age range of the patients was from two years to fifty-three years 
and the location of the tumors was as follows: 74 per cent were in the humerus and femur, 15 per cent were 
in the ilium, 4 per cent were in the tibia, and a few others were in the metacarpals. Pathological fracture 
did not result in healing. On the basis of their statistical analysis of the results, the authors had concluded 
that the most practical method of treatment is curettement, chemical cauterization, and the insertion of bone 


chips, The possibility ol recurrence 1s decreased by the periormance of a secondary operation, 


Correlation of Femoral Anteversion with Redislocation. Dr. Wituiam T. Kernanan, Jr. 
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presented a study made in order to determine the correlation between the degree of femoral anteversion and 
the incidence of redislocation. In the first portion of his paper he described the embryological development of 
the hip joint, explaining why some hips subluxate anteriorly and others subluxate posteriorly. In the second 
portion of his paper he described a method of determining the degree of anteversion. In this method the 
patient is placed in a frame and lateral horizontal roentgenograms of each hip are made. Following this, 
anteroposterior roentgenograms are made with the transcondylar axis parallel to the x-ray table, and the 
projected angle of inclination of the femoral neck is determined. The degree of anteversion can then be calcu- 
lated by means of the Ryder-Crane formula * 

In the author’s series the average degree of anteversion in hips which dislocated or subluxated following 
reduction was 63.4 degrees, the extremes being 33 and 90 degrees. The average degree of anteversion in hips 
which remained reduced without further treatment was 46 degrees, the extremes being 25 to 84 degrees. 
These findings suggest that subtrochanteric derotation osteotomy should be seriously considered following 


reduction of a congenitally dislocated hip if there is anteversion of over 30 degrees 


i. Ryper, C. T., and Crane, LAwrRENcE: Measuring Femoral Anteversion: The Problem and a Method 


J. Bone and Joint Surg., 35-A: 321-328, Apr. 1953 


The Neurinoma in Clinical Orthopaedics. Dr. H. R. Norr “”’ and Dr. T. 8. Jounson * reported 


that of 3,500 neoplasms removed during a seven-year period, 1 per cent had been neurinomata of orthopaedic 
interest, and one out of six of these had been malignant. They also reported that only one out of four had 
been correctly diagnosed preoperatively. They claimed that neurinomata are peripheral-nerve tumors which 
are poorly understood; as evidence of this lack of understanding, they pointed out the many names which 
have been used to describe these tumors in the literature, the most common of these names being schwan- 
noma, neurolema, neurinoma, neurofibroma, and perineural fibroma. On the basis of this study they had 
concluded that neurinomata are neuro-ectodermal in origin and occur either singly or in multiple fashion, 
is in von Recklinghausen’s disease 

\ report was given of the case of a four-year-old boy who had been crippled since birth. The diagnosis 
had been made when he was six months old. Following amputation, it had been found that the tumor had 
invaded not only all the soft tissues of the knee but also the adjacent bones. 

The authors hoped their paper would bring attention to this tumor and increase the surgeon’s awareness 
ol it as a neoplasm with a high incidence of malignant growth 

Types of Athetosis. Dr. Wituiam L. Minear * and Dr. Wintorop M. PuHELps ® stated that athe- 
tosis is characterized by involuntary movements which are distinct from the spastic movements of other 
types of cerebral palsy. Athetosis may be classified in different ways, including on the basis of etiology, 
on the basis of the precise location of the involvement in the extra-pyramidal system, and on the basis of the 
degree of handicapping 

The authors suggested a fourth method of classification which is based on the type of motor involve- 
ment. They described twelve categories, the first five of which involve primary types ol motion and the 
remainder of which involve special characteristics. These twelve categories are: rotatory movement; tremor- 
like movement; dystonia; shudder (flexion-extension); flail movement; tension; non-tension; hemiplegia 
ibnormal neck and arm movement; deafness; balance release; and emotional release 
The most common of these types is rotatory athetosis in which the involuntary movement consists in 


slow rotatory motions of the feet, hands, or shoulders. Almost as common is tremor athetosis which involves 


the flexor-extensor and abductor-adductor mechanisms. In the dystonic type the extremities are involun- 
tarily held in distorted positions for periods of a few seconds to a few minutes, and in the shudder type the 
involuntary movements resemble normal responses to unpleasant sensory perceptions, these movements 
being especially noticeable when the patient writes or walks. The patient with flail athetosis throws his arms 
or legs about. This form is fortunately rare, for the patient usually dies before he reaches maturity. There 
is no shifting or alteration in the pattern of motor activity in patients with one of these five forms of the 
disease. 

The remaining seven types of athetosis are distinguished by such characteristics as the degree of tension 
of the part of the body affected. A patient with one of these types may also show manifestations of the five 
types described above. Some shifting in the motor activity involved may occur, for a child born with non- 
tension athetosis may later have muscular tension. In some cases of tension athetosis, training may help to 
reduce the symptoms. Impairment of hearing which involves only the high pitched notes is usually caused 
by Rh incompatibility. The terms balance release and emotional release are self-explanatory. Patients with 
ithetosis comprise 19 per cent of the total number of patients with cerebral palsy 
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In his discussion of this paper, Dr. Witt1am B. McGrartu * compared the involuntary movements 
of the athetoid patient to the movements of a patient undergoing electric-shock treatment. He pointed out 
that the extra-pyramidal system is the source of nerve impulses for such automatic activities as walking and 


that its paralysis causes the disability of athetosis 


The Significance of Primitive Reflexes in Spastic Paralysis. Dr. Witutiam R. Duncan ® and 
Dr. Raymonp J. ApAMs ® pointed out that there are two primitive reflexes which may be important factors 
in patients with spastic paralysis. These reflexes are found in normal individuals as well as in patients 
with cerebral palsy and hemiplegia. From the standpoint of contracture development in pathological condi- 
tions, the more important of the two reflexes is the plantar thrust which results from upward pressure on the 
ball of the foot; this reflex produces contraction of the calf musculature. The second reflex, which is less well 
developed, is caused by pressure on the plantar surface of the heel and results in dorsiflexion of the ankle. 
The author’s clinical observations concerning these reflexes had been corroborated by the findings of repeating 
stroboscopic photographs and electromyographic recordings demonstrating the action potentials of the 
involved musculature. Tests had been made on newborn infants, and it had been found that following exer- 
tion of pressure on the heel strong action potentials could be detected in the tibialis anterior but there was 
relative lack of response in the calf. Pressure on the ball of the foot had produced the opposite effect. In 
photographic and electromyographic studies of normal adults and children while walking, evidence of these 
reflexes had been found. Similar studies of patients with spastic paralysis had yielded similar results, and in 
patients with paraplegia the presence of these reflexes had been determined by means of clinical visual studies 

It was felt that the reflex response to pressure on the fore part of the foot corresponds to the positive 
supporting reaction described by Magnus. The dorsiflexor response to heel pressure had not been previously 
reported, however, probably because it does not exist in the lower primates upon whom the principal early 
observations had been made. In the normal individual the heel and toe reflexes may well play a part in mak- 
ing gait an automatic process 

On the basis of Sherrington’s hypothesis that muscle contracture is the result of chronic stimulation 
of one reflex pattern at the expense of another, the author felt that the familiar calf contracture of infantile 
spastic paralysis is possibly the result of chronic stimulation of the reflex pattern of the fore part of the 
foot. In his clinical treatment of patients with spastic paralysis, he had used resistance exercises in which 
counterpressure was applied to the heel in order to activate the heel reflex and thereby improve dorsiflexor 
ability. He had also used caleaneus braces which hold the foot in a position of less than 90 degrees with 
relation to the leg in order to avoid repetitious application of pressure on the fore part of the foot; by this 
means he prevented stimulation of the plantar reflex during walking. Following this treatment he had noted 
improvement in the contracted gastrocnemius-soleus musculature and also spontaneous correction of the 
hamstring shortening, reducing the tendency toward bent-knee gait 

In his discussion, Dr. Witt1aAm B. McGrartu * stated that two abnormal reflexes of the fore part of the 
foot are involved, one pyramidal and the other extrapyramidal. He was chiefly interested in the flexion of 
the toes which results from pressure on the metatarsal region and which he considers to be an extrapyramidal 


response and to be comparable to the grasping reflex of the hand. 


Carcinoma and Stasis Ulceration. Dr. James 8. Mites ™ and Dr. Harrierr Jackson © reported 
three cases in which a carcinoma had developed in the tissues surrounding an area of chronic ulceration. 

In the first case the patient was an eighty-one-year-old white woman who had come for treatment of 
ulcerations in both legs of at least thirty years’ duration. She had had drainage from her forehead when four 
years old, drainage from her left knee when fourteen, and drainage from her left ankle when seventeen. The 
leg ulcers had recently caused increasing pain and a foul odor. Roentgenograms of the left tibia had revealed 
in osteolytic lesion under the ulcer. This lesion was surrounded by reactive periosteal new bone, a change 
which had also been seen in the right tibia. At operation the ulcers of both legs had been excised and the 
wounds had been covered with split-thickness skin grafts. Microscopic sections from the ulcer of the left 
leg had revealed a squamous-cell carcinoma with pearl formation invading and destroying the underlying 
bone. Two months later, following a pathological fracture of the left tibia, an above-the-knee amputation 
had been performed. The ulcer in the right leg had healed but had recurred after two months. The patient 
had died three months after the amputation as a result of carcinomatosis. 

The second patient was a white woman sixty-eight years old. She had ulceration of the left leg of twenty- 
five to thirty vears’ duration and previously had had small ulcerations of her right leg which had healed. 
Examination had revealed a foul-smelling ulceration which covered the medial aspect of the distal one-half 
of the left leg and which was surrounded by hypertrophie keratotic-crusted tissue. A small ulcer had also 
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been found on the right leg just above the medial malleolus. Roentgenograms of the left leg had showed 
only marked osteoporosis. Following débridement of the ulcer in the left leg, microscopic examination had 
revealed a low-grade squamous-cell carcinoma with pearl formation. The entire ulcer including a border of 
normal tissue had been excised and subsequently the wound had healed. During the following year, small 
recurrences of the ulcer on the left leg had been noted, and seventeen months after the first operation, a 
second excision with skin-grtfting had been done. Carcinoma had again been found. The ulcer had healed, 
and five months after the operation there had been no recurrence 

The third patient was a seventy-four-year-old woman with a varicose ulcer of the right leg of forty years’ 
duration. Roentgenograms had revealed a large destructive process in the distal third of the right tibia, and 
a biopsy had revealed squamous-cell carcinoma. An immediate above-the-knee amputation had been done, 
following which there had been no local recurrence. Three months later, however, the patient had died as 
a result of adenocarcinoma of the colon with widespread abdominal metastases. No evidence of squamous- 
cell-carcinoma metastases had been found 

In his discussion of this paper, Dr. LEONARD BARNARD © pointed out the importance of chronic irrita- 
tion in the development of certain types of lesions, including ‘‘chimney-sweep’s”’ carcinoma of the scrotum, 
the carcinoma of the skin over the trochanteric area which is caused by the carrying of brick ovens, and the 
tropical ulcers of Africa. He stated that he believes neoplastic proliferation has a multiple rather than a simple 
origin 

Isolated Fractures of the Greater Trochanter. Dr. Ropertr EF. Caruron *’ and Dr. JAmMEs 8 
Mites * stated that there are two types of isolated fracture of the greater trochanter 
type is comminuted fracture as a result of direct trauma in older individuals, with little if any displacement 


The more common 


of the fragments. The other type is avulsion of the greater trochanter as a result of indirect trauma in 
voung adults, with varying degrees of displacement. In both types, the clinical findings resemble those of 
the more common types of hip fracture, and the diagnosis can be made only by roentgenographic study 

The authors presented a statistical analysis of twenty-nine fractures observed during a four-year period 
Of these, twenty had occurred in males and only one was the result of indirect trauma. All of the patients 
had been treated by bedrest for a period of seven to ten days followed by partial weight-bearing with crutches 
or a cane until the pain had disappeared. The results had been entirely satisfactory. In sixteen of the eighteen 
patients followed, the results had been considered good and in the other two they had been considered 
only fair because of a slight persistent limp. In five cases the results had been recorded as good in spite of 
non-union of the greater trochanter. The authors concluded that the prognosis for this type of fracture is 
good, that the result has no relationship to the amount of displacement of the fragments, and that sympto- 
matic treatment is sufficient to obtain a good functional result despite non-union of the fragments 


Dr. ALtonzo J. NeEuFELD * and Dr. Francis E. West *’, the discussors, stated that they substantially 


agreed with the authors’ findings and conclusions 


The Results of Therapy of Intertrochanteric Fractures at Denver General Hospital. Dr. 
6° and Dr. James S. Mites * had made a statistical analysis of 203 intertrochan- 


KENNETH W. OLSHAUSEN 
. One hundred and six- 


teric fractures in 197 patients (no two of the fractures had occurred simultaneously 
teen of the patients were women, and the great majority were between the ages of seventy and eighty-nine 
years. Only three fractures had failed to unite, and in these cases bone grafts had later been inserted, with 
unstated results. Twenty-seven of the patients, of whom twenty had been operated upon, had died thirty 
admission or operation, and forty-five had died subsequently 

series, 193 fractures had been treated by operation (usually by means of a Neufeld nail), 
ited by skeletal traction, and five had received no therapy. In thirty of the cases in which 


days after either 
In the total 
five had been tre: 
operation had been done, the average period required for healing, as determined by means of roentgeno- 
seven months. Some residual deformity had been found in 183 fractures 
In his discussion, Dr. ALonzo J. NEUFELD ** pointed out that in intertrochanteric fractures the results 
obtained by the two methods of treatment, open and closed, are very much alike as regards the final position 
of the femoral neck, the angle of the shaft, and the length of hospitalization. The chief advantage of internal 
fixation is that it permits early ambulation and thus minimizes the possibility of bed sores. 
called attention to the fact that the results obtained in this series by the two 


grams, had been 


Dr. Francis E. West 
methods of treatment cannot be compared since the number of fractures treated by the closed method was 


too small for statistical evaluation 


Fracture-Dislocation of the Cervical Spine in Small Children. Dr. J. Irving Tue ti described 
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two cases in which fracture of the odontoid process and forward dislocation of the first cervical vertebra 
had decurred in children. The patients, both seen personaliy by the author, were two years old and sixteen 
months old, respectively. In neither had any paralysis or sensory disturbance been observed, and in each 
reduétion of the dislocation had been obtained by dependent-head traction and maintained by a Minerva 
plaster jacket, applied with the neck in a hyperextended position. After nine weeks this jacket had been 
removed and a Forrester collar or a sheet-wadding collar had been worn for another four weeks. No disability 
had resulted in either patient 

In his discussion, Dr. DonaLp W. BLANcHE ® reported that during the preceding ten vears four children 
had been treated at the Children’s Hospital of Los Angeles for fracture-dislocation involving the odontoid 
process. In only one had there been spinal-cord damage Dr. Blanche recommended that reduction be 
obtained by keeping the child in a recumbent head-dependent position for several weeks, following which a 
plaster jacket should be applied with the neck in a hyperextended position 


The High Cost of No Safety Belts. Dr. L. STanLEy Set ™ discussed the magnitude of the problem of 
motor-vehicle accidents. In Idaho Falls, a city of 25,000 people, i133 patients had been admitted to one 
hospital during one year as a result of car accidents Two of these patients had become paraplegic and two 
had died; the cost of hospitalization alone had been $26,000. It was noted that one leading manufacturer of 
vutomobiles had reported that only 3 per cent of car purchasers are ordering safety belts installed at the 
factory. The author advocated that physicians wage a campaign to increase the use of safety belts which he 


feels will lower the incidence of motor-vehicle injuries by 50 per cent 


Hot Mineral-Water Baths in the Treatment of Orthopaedic Patients. Dr. Ropertr BINGHAM ‘ 
ind Dr. Frank 8. Zacu ® reported their experiences at the Angel View Crippled Children’s Foundation 
at Desert Hot Springs, California. There are many hot mineral springs In the United States, but at those in 
the western half of the country few orthopaedic surgeons or physiatrists are available for consultation and 
supervision of patients. Immersion in hot baths results in increased blood circulation, reflex dilatation of the 
peripheral arterioles and capillaries, and a rise in skin temperature; these effects in turn cause reduction in 
tightness of muscles and fascia, reduction in stiffness of joints, improved circulation in cold and pulseless 
extremities, reduction in calcium deposits in bursae and joints, healing of ulcers an | indolent wounds, closure 
and healing of draining bone and joint infections, and relief of pain in gout, varicose ulcers, and all forms of 
chronic joint inflammation. 

In addition to these orthopaedic conditions, many general disturbances of the circulatory and excretory 
systems are benefited by hot baths. The performance of underwater exercises for painful joints and para- 
lyzed muscles is facilitated in hot mineral pools, and the muscle spasm of the acute stage of poliomyelitis is 
relieved by such baths as well as by hot packs. In many conditions underwater treatment is designated as 
pre-ambulation therapy 

The authors believed that in these baths some beneficial absorption of the minerals takes place through 
the skin and that there may also be some inhalation of chemical gases. They emphasized the importance of 
the cooperation of the orthopaedist with specialists in physical medicine, internal medicine, and pediatrics 
in the care of patients receiving treatment at mineral springs 

Dr. Cuaries L. Lowman ®, the first discussor, stressed the importance of pool therapy. He doubted 
whether the mineral content of the water was of real significance 

Dr. Georce L. Drxon *, in his discussion, described the first known spa on the North American Con- 
tinent. This spa was located eighty miles south of Mexico City and was mentioned by Cortes. Dr. Dixon 
believed that the chief value of these spas is that they serve as centers at which paralyzed patients can be 


treated by the combined efforts of orthopaedists, physiatrists, and trained technicians. 


The next Annual Mee ting o! the Western ¢ Irthopedic Association will be held in Santa Barbara, October 


20 through 24, 1957 


? 2010 Wilshire Boulevard, Los Angeles 57, California 
500 Walnut Street, Idaho Falls, Idaho 

3536 Tenth Street, Riverside, California 

252 South Carondelet Street, Los Angeles 57, California 

2417 South Hope Street, Los Angeles 7, California 

87 744 North Country Club Road, Tueson, Arizona 





rHE JOURNAL OF BONE AND JOINT SURGERY 











PROCEEDINGS 161 


SOUTHERN MEDICAL ASSOCIATION 
Section on Orthopaedic and Traumatic Surgery 


The Golden Anniversary Meeting of the Southern Medical Association was held in W ashington, D.C 
November 12 to 15, 1956. Summaries of the papers read at the sessions of the Section on ¢ thopaedic and 
‘Traumatic Surgery follow 

Medullary Fixation in Fractures. Results in 100 Consecutive Cases. Dr. Ronerr C. Roner?Tson ! 
stated that open reduction and internal fixation should be restricted to fractures in which their use promises 
better functional results than can be anticipated by closed methods. Medullary nailing causes minimal 
circulatory damage at time of surgery and permits continuous compression between the fragment ends 
during healing. One hundred successive, unselected, medullary nailings performed between April 26, 1949, 
ind March 12, 1955, on ninety-five patients between ten and seventy-six vears of age were reported. There 
were seventy-three simple fractures, twenty-three compound fractures, and four previously infected frac- 
tures. Eighty-nine fractures were fresh, ten were ununited, and one was malunited. Thirty-six femora. 
thirty-five forearms, fourteen humeri, twelve tibiae, and three clavicles were involved. There were no deaths. 
Nail migration occurred in nineteen, non-union in eight, bending or breakage of the nail in five, moderately 


severe infection in one, perforation of the cortex by the nail in one, and refracture after removal of the nail 


in one 
intramedullary fixation is the preferred method of treatment of displaced fractures of the shaft of the 


femur, and the bones of the forearm in the adult It is rarely indicated in the treatment of fractures of other 


long bones 


Management of Difficult Fractures of the Femoral Shaft. Dr. Cuatmers R. Carr? and Dr 


R. kk. MILier 


Intramedullary Fixation of Forearm Fractures. Dr. F. Wayne Ler ‘ pointed out that the anatom- 
ical and physiological factors peculiar to the forearm make certain demands on the surgeon who employs 
intramedullary fixation of forearm fractures. In certain cases, the normal sequelae of delayed union, transient 
tenosynovitis, and prolonged immobilization may mitigate against routine acceptance of this procedure 
It is the author’s opinion that in most instances an attempt should be made at closed reduction before 
resorting to an open operation, Both axial and rotational alignment should be restored in each case, although 
the surgeon may accept less than perfect alignment in selected instances. The advantages of the technique 
and the possble pitfalls and complications were stressed. The importance of rigid fixation, proper immobil- 


ization, reintorcing cancellous bone, and meticulous surgic al technique were emphasized 


Don’t Open That Fracture. Dr. Samvuet T. Moore § pointed out that from time immemorial fractures 
1 methods. The art of closed reduction had become a highly skilled and very efficient 


were treated by closed 
art during the late Nineteenth Century and early Twentieth Century. It was subsequent to that time that 


open reduction had grown in popularity and acceptance. The practitioner must bear in mind the functional 
result to be anticipated and not allow his judgement to be clouded by the roentgenogram and the tendency 
to treat the roentgenograms. The mismanagement of certain fractures, particularly in children, by the use 
of open reduction was illustrated. The student was urged to pay close attention to the pathophysiology of 
fractures and the manner in which reduction and immobilization of certain fractures by external means was 
carried out by the master surgeons ol by -gone days. In closing, a plea was made to face the issue ol delayed 
union and non-union squarely, recognizing the fact that these complications result from failure to give due 
consideration to the anatomical and mechanical features of the fractures rather than from a disordered 


phy siol gv. 


Segmental Fractures of the Tibia. Dr. B. F. Boyusron ° and Dr. Ropert W. Mita ? 


Conservative Management of Fractures of the Shaft of the Tibia and Fibula. Dr. Earnest B. 


CARPENTER ® and Dr. Joun F. Burrerwortn, III * decried the widespread use of internal fixation in the 


treatment of fractures of the shaft of the tibia and fibula. They re-emphasized the need for a more con- 
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servative approach in the management of such fractures, stating that a great majority of fractures of the 
tibial shaft can be handled by conservative means with less danger of complications and with better end 
results. It was pointed out that many men in training are unduly influenced by reports of the more dramatic 
use of internal fixation. The use of internal fixation, when indicated, is a procedure to be undertaken only 
by the experienced orthopaedic or traumatic surgeon. The use of the Mauck traction hitch for closed reduc- 
tion of fractures of the tibial shaft was reviewed; it was emphasized that the use of a lightly and tightly 
padded, snugly applied thin cast is very important in the maintenance of reduction obtained by this method 
The flexed knee position in the cast is important in the maintenance of position in shaft fractures of the 
tibia. The indications for the use of certain types of internal fixation in specific instances were unquestioned 


Fractures about the Hand. Dr. Daniet C. Riorpan "°. 
Power- Motor Injuries. Dr. Georce R. Mitter". 


The Painful Shoulder. Its Etiology, Pathology, Diagnosis, and Treatment. Dr. W. McDanier 
wing @ dealt with lesions producing shoulder pain which often result in joint stiffness. Shoulder pain re- 
sulting from cervical-dise syndrome and from pathological conditions of bone was excluded. The anatomy 
of the shoulder was reviewed as it pertained to function of the joint. The review emphasized the formation 
and function of the fibrotendinous cuff of the shoulder. The capsule and fibrotendinous cuff were involved 
in the greatest number of the lesions discussed. The work of Nicola, in which the most common causes of pain 
and stiffness in the shoulder were set forth, was reviewed. Variations in the anatomy of the shoulder which 
might cause degenerative lesions, as discussed by DePalma, were outlined. 

The lesions were discussed as regards age, onset, relation to injury, localization of tenderness, and the 
performance of certain movements. The treatment of the lesions was fully set forth, including the use of 


hvdrocortone injections. 


Malum Gleni Senilis. Dr. Ler T. Forp “ and Dr. WAYNE Simriv " reported ten cases of degenerative 
arthritis of the shoulder joint. The condition is seen much less frequently than degenerative arthritis in the 
hip. Degenerative arthritis may be localized in the shoulder joint or joints and may resemble malum coxae 
senilis. In one patient an infection of the shoulder during childhood was felt to be a cause, while in another 
patient surgery for recurrent dislocation seemed to be a factor. One patient felt an injury to her arm was 
responsible for the condition. In the remaining patients, the etiology was unknown. Five patients were 
male and five were female. The cases reported varied from mild to severe. In severely involved patients there 
were joint-space narrowing, sclerosis, and spurring; these were complicated by painful limitation of motion. 
Treatment, with one exception, was conservative. It consisted in the use of salicylates, heat, exercises, intra- 
articular injection of hydrocortisone, and manipulation under anaesthesia. In one patient, because of recur- 


ring hemarthrosis, exploratory arthrotomy and a partial synovectomy were carried out 
I I 


The Winged Scapula. Dr. Donan J. O’Brien © reported that during four years in a small urban area 
fifteen cases of winged scapula were recognized. It seems evident that with greater attention winged scapula 
would be diagnosed much more frequently. In the majority of the patients reported the condition had been 
Pain anywhere in the region of the shoulder girdle may be experienced. Patients 


recognized for a long time. 
those with recently developing conditions and (2) those with chronic 


were divided into two groups: (1 
O’Brien stated that he had had little experience with the recently developing condition 


recurrences. Dr 
some for twenty years or more. He 


Most of his patients had had the condition for various periods of time 
had attempted to determine what symptoms were associated with chronic weakness of the serratus anterior. 
All of the patients had incomplete palsy which rendered diagnosis difficult. Treatment was briefly discussed 
Disability resulting from this condition, especially when incomplete paralysis exists, is not great for any but 


the manual laborer 


The Diagnosis and Treatment of Ruptures of the Rotator Cuff. Dr. James FE. Bareman 


Coccygectomy. Dr. Joun A. Powers ! 
Use of the Tourniquet in the Lower and Upper Extremities without General Anaesthesia. 
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Dr. R. W. Coonrap * and Dr. W. E. Knicur'’ reported that use of the tourniquet in both lower and 
upper extremities with local anaesthesia is not extensive. Tourniquet pain attributed to ischaemia of the 
larger nerve trunks can be adequately controlled by demerol analgesia. The drug is given intravenously 
at the time of tourniquet inflation 

(ne-hundred milligrams of demerol given intravenously in the average adult is sufficient for analgesia; 
this allows an average of thirty to forty minutes in the lower extremity and forty to sixty minutes in the 
upper extremity before any discomfort occurs from the tourniquet. Premedication with barbiturates and 
hyoscine frequently allows the patient to sleep during the procedure. Eighty-seven procedures in the upper 
extremity and 122 procedures in the lower extremity were satisfactorily performed in this manner; these 
included twenty arthrotomies of the knee. The patients’ ages varied from ten to seventy years. The authors 
concluded that the tourniquet can be used satisfactorily (1) when complete muscle relaxation is not required, 
(2) when operative time can be predetermined, and (3) without the associated risk of pneumothorax and 
other complications associated with the brachial plexus in the upper extremity. It should be contra-indicated 
in emotionally unstable patients and is not recommended for repair or grafting of the flexor tendons in the 
hand. It is not recommended for routine use in knee arthrotomy, but arthrotomy can be carried out by use 


of this method when the diagnosis has been established. 


Flexion Thumb in the Infant. Dr. Lyon K. Loomis * reviewed the clinical and pathological findings 
of a typical condition which appears in infants—stenosing tenosynovitis of the flexor pollicis longus. Although 
the condition has been referred to as trigger-finger, snapping is often not present. If the attending physician 
is not familiar with the condition, such diagnoses as residual poliomyelitis and dislocation at the inter- 
phalangeal joint may be entertained. If the physician is familiar with the condition, diagnosis and treatment 


are simple and postoperative results good 


Patellectomy. Dr. Georce Miyakawa®! stated that patellectomy can be expected to alleviate only 
those symptoms which are directly caused by pathological changes in the patella itself. In many old internal 
derangements of the knee, one finds a co-existing rupture of a meniscus, free bodies, malacic changes of 
articular cartilages of the femur or tibia, osteophyte formation, and even relaxation of the cruciate and 
collateral ligaments. Various forms of repair of the rent in the extensor apparatus following patellectomy 
have been advocated. In Dr. Miyakawa’s experience, limitation of complete flexion was noted when the 
quadriceps tendon was sutured to the patellar tendon. Loss of complete extension occurred when the rent 
was closed from side to side or when no attempt was made to obtain continuity between quadriceps and 
patellar tendons. Heterotopic bone formed in the extensor apparatus 

The author presented a motion picture showing a technique in which a tongue of the quadriceps tendon 
is turned down and sutured to the patellar tendon; this left approximately the same space as that originally 
occupied by the patella. By this method no loss of flexion or extension has occurred. In order to avoid hetero- 
topic-bone formation, the removal of the patella is performed by sharp dissection and a periosteal elevator 
is never used. In this manner no nidus of bone is left to act as a focus of heterotopic-bone formation. 


Fractures of the Femoral Condyles. Experiences with a New-Design Femoral-Condyle Blade 
Plate. Dr. Ropert E. Eviiorr * pointed out the difficulties encountered in obtaining and holding reduction 
of comminuted and intra-articular fractures of the femoral condyles, the long treatment required, the com- 
mon complication of non-union, and the usual loss of knee motion which results. A newly designed femoral- 
condyle blade plate, combining the V-blade of Neufeld, to hold the condyles, with the slotted plate of Eggers 
was presented. This was developed in order to obtain contact compression in the supracondylar region 
and in the shaft. During the past three years, with use of the blade plate twenty times in nineteen patients, 
in all types of condylar and supracondylar fresh fractures and in supracondylar non-union, there were no 
cases in which non-union occurred or persisted. Little or no external fixation or support was used and the 
hospital stay was considerably shorter compared with that of patients treated by traction. He felt that the 
average healing time was somewhat shorter than formerly noted. 

In all patients upon whom follow-up was possible, a good range of knee motion resulted. Many of these 
had had severe T and Y fractures; in these a nearly normal range of knee flexion and full extension were 
present. The anterolateral operative approach, the anatomical restoration and reduction, the early institu- 
tion of knee motion and exercises, and the avoidance of casts and traction were emphasized as being of im- 


portance in obtaining the excellent results reported. 
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Avascular Necrosis of the Head of the Femur. A Study with Radioactive Phosphorus (P*). 
Dr. R. A. CALANDRUCcCcIO ® and Dr. D. B. Zitversmritr * used radioactive phosphorus to develop a method 
whereby at the time of internal fixation of an acute fracture of the neck of the femur one could anticipate 
the development of avascular necrosis of the femoral head. Counting rates were determined by placing a 
(Geiger probe in the head and trochante1 

Femoral heads containing P® were obtained from thirty-seven patients with acute femoral-neck frac- 
tures. In 40 per cent of these there was little radioactivity. In 60 per cent there was less radioactivity in the 
superior or weight-bearing area than in the remainder of the head. (In dogs with no impairment of blood 
supply, there was less radioactivity in the posterior-superior aspect of the head.) Counting rates then should 
be determined in the superior aspect of the femoral head. 

Specimens were also obtained from patients with avascular necrosis of the femoral head, degenerative 
arthritis, and non-union of the femoral neck. The distribution of radioactivity was determined by autora- 
diograms and counting rates. There was a definite lack of radioactivity in the areas of avascular*necrosis. 
(In non-union of the femoral neck, roentgenograms are often misleading as to the viability of the head 


Fusion of the Charcot Knee. Dr. Ear P. Hout, Jr.”, proposed, as a result of five successful arthrod- 
eses in four patients, a more optimistic outlook for successful fusion of the Charcot knee. A review of results 
reported by eight surgeons in the past twenty-five years revealed that of forty-three Charcot knees operated 
upon, in only fourteen or 30 per cent did proved bony ankylosis occur. 

Evidence had accumulated that positive pressure, as introduced by Key and advanced and popularized 
by Charnley, greatly enhanced the chances of fusion of a knee. In four of the five knees, an intramedullary 
nail was added to a variety of positive pressure devices for additional stabilization. The advantages of a 
Rush femoral nail introduced through a window in the tibial cortex were discussed. Toe-to-groin casts incor- 
porated the positive-pressure apparatus and were left on the extremities after removal of the positive-pressure 
apparatus until fusion of the knee had resulted. 

The average length of time required for fusion was four and one-half months. One of the cases was 
reported in detail—that of bilateral Charcot knees in a fifty-one-year-old woman. Her right knee was fused 
in January 1951, and was still solidly fused five years afterward. The left knee was fused in April 1953, and 


was still solid three years afterward. 


The Radiographic Criteria and Clinical Aspects of the Analysis of the Foot in Infants. Dr 
Witiiam 8S. Harr * and Dr. LAwrENcE A. Davis ?’ recommended a method by which it is possible to analyze 
the medial and lateral longitudinal arches, the anterior and posterior aspects of the foot, and its medial and 
lateral borders, despite the poor ossification of the bones in the infant foot. Mid-talar and mid-calcaneal lines 
were described for both the anteroposterior and lateral roentgenograms and the position of these lines in the 
normal foot was described. The analysis of the fore part of the foot involved the projection of these lines and 
of lines through the first and fourth metatarsals 

Congenital talipes equinovarus may be primary or secondary. Statistics which do not differentiate 
between the various types of club-foot are of very little value. Classic club-foot is said to consist of three 
component parts: adduction, inversion, and equinus Further studies revealed that there are actually, as 
seen roentgenographically, at least five component parts. The first three have already been mentioned; 
the fourth is equinus deformity of the fore part of the foot or cavus; and the fifth part is equinus deformity 
of the hind part of the feot previously undescribed, which involves a change in the relationships, as seen in 
the lateral roentgenograms, between the mid-talar and mid-caleaneal lines, Thus, there is ankle or talotibial 
equinus deformity, caleaneal equinus deformity, and cavus deformity. 

The roentgenographic appearance of concave inner border (adduction of the fore part of the foot 
tion of the fore part of the foot, cavus, and equinus deformity of the hind part of the foot were described 
tocker bottom (J. R. Moore) is a disease of the lateral longitudinal arch. The roentgenographic appearance 
of inversion of the heel, concave inner border, and prominence of the base of the fifth metatarsal in this 


, Supina- 


condition was described. The roentgenographic appearance corresponding to increased heel flare, valgus 
heel, everted heel, convex inner border, and loss of the medial longitudinal arch was described for congenital 
flat-foot. Flat-foot with a normal appearance of the posterior portion of the foot may be referred to as 
metatarsus valgus or metatarsus abductus. The roentgenographic appearance of metatarsus varus was 
delineated as was that of cavus. 

It is felt that comprehensive analysis of the positional changes in the infant foot will prove to be essential 
for the accurate diagnosis and treatment of the conditions mentioned, as well as for future investigation. 
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The Chairman’s Address. Posterior Dislocation of the Shoulder. Dr. 8. BENJAMIN FowLer *, 


Syndactylism. Dr. J. Hiram Kure 2? reported a study of children with cong nital deformities of the 
im and hand in 13,000 orthopaedic cases seen at the Scottish Rite Hospital for Crippled Children. There 
were 166 cases which were divided into twenty-eight groups. The largest group of children had syndactylism 
(seventy-seven cases, 47 per cent It is usually considered that the defect is inherited in only 5 to 7 per cent 
of the cases. The parents or grandparents of 30 per cent of these children had syndactylism. It has been stated 
that the webbing occurs most frequently between the middle and ring fingers. In this group, when only two 
fingers were involved, the index and middle fingers were fused eleven times, the middle and ring fingers thir- 
teen times, and the ring and little fingers fourteen times. The thumb was fused to the index and other fingers 
in two cases. The index, middle, and ring fingers were fused together three times, and the last three fingers, 
five times. In seven cases all four fingers were fused together like a ‘‘mitten’’. Syndactylism is frequently 
associated with ectrodactylia or hypodactylia. In thirty-eight cases the fingers were normal in appearance 
and in thirty-nine the fingers were deformed. Syndactylism is frequently associated with deformities in other 
parts of the body. In forty-eight cases there were other deformities. There were eleven with syndactylism of 
the toes. Ten had club feet. Four had annular grooves of the extremities. Four had hare-lip and cleft-palate 
Three had deformities of the face. Three had extra fingers, and three had extra toes. Three had an absence of 
one or more toes. Two had metatarsus varus deformity, and two had Mongolism. One patient each had 
deformities of the ribs, hips, and ulna, and one had absence of the other hand. The operation of choice is to 
turn up a U-shaped flap from the dorsum of the fingers, leaving the pedicle proximal to cover the com- 
missure. The skin incision separating the fingers is zig-zagged on the palmar surface, and the denuded areas 
are covered with full-thickness skin grafts from the groin. 


Hereditary Spastic Paraplegia. Dr. F. James Funk, Jr.*°, reported the case of a twenty-one-year- 
old workingman with multiple deformities of the lower extremities associated with spastic paraplegia. He 
gave a history of an essentially normal early childhood with the development of spasticity during his later 
childhood and adolescence. The family history revealed that two of his sisters and his mother had similar 
problems. After a neurological examination, a series of orthopaedic procedures were performed to enable him 
to walk in an upright position. Following his treatment, his family was investigated and data on forty-seven 
members were obtained, nineteen of whom had a history of paraplegia of some degree 

Familial or hereditary paraplegia is a variable disease, as usually reported, beginning, typically, with 
degeneration of the pyramidal tracts with gradual paraplegia. In some patients it begins in early life and is 
1 gradually progressive disease often ending with dementia and mental changes. Other types have been 
reported in which the onset is during adolescence or early adult life. In some families this has been a sex-linked 
trait; usually it is a Mendelian recessive trait. In some instances its manifestations are difficult to separate 
from such diseases as Friedreich’s ataxia or Charcot-Marie-Tooth disease. In general it is felt that this is a 
disease of unexplained etiology. 

In the family in question, several interesting facts were uncovered. First of all, it is larger than any 
family that the author has found described in the literature. Secondly, unlike most of the reported types, in 
this family the condition seems to become arrested in early adult life and without subsequent progression 
Finally, the history obtained from the members of the family indicates that this disease first appeared as a 
result of an unusual mating. A man had a daughter by his own daughter and this child subsequently married 
a man who was half-brother and half-uncle to her. As a result of this incestuous union this trait apparently 
originated 


In this very large family, the disease is particularly interesting, for it is not a Mendelian recessive 


trait, it is not sex linked, and it does not seem to be progressive. 
Orthopaedic Aspects of Motor Vehicle Accidents. Dr. Jacop KuLowsk1 
Plantar Interdigital Neuroma. Dr. Tuomas L. Duncan ® and Dr, Joun L. Wricur ®, 


The new officers for the Section on Orthopaedic and Traumatic Surgery are: Chairman: Milton 8. Cobey, 
M.D., Washington, D. C.; Vice-Chairman: J. Leonard Goldner, Durham, North Carolina; and Secretary: 
Daniel C. Riordan, New Orleans, Louisiana. 

The next Annual Meeting of the Southern Medical Association will be held in Miami Beach, Florida 


in November 1957. 
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HIRAM WINNETT ORR 


1877-1956 


Nebraska and the Midwest great plains states lost one of their outstanding pioneers in orthopaedic 
surge! he passing of H. Winnett Orr on October 11, 1956 
For nearly a | i centur he was a powerful force in every controversial issue concerning medicine 
His administrative 1 organizatior ibility was recognized and esteemed. He was a tireless worker for the 
suse of crippled childret nd, in 1905, when the Nebraska Orthopaedic Hospital was opened, he was placed 
in charge as Superintendent. In 1919, he became its Chief Surgeon, and he served in this capacity until 1947 
Until his last illness, he maintained an important active relationship with this Institution, which is truly a 
monument to his efforts. In 1955, fift ears of crippled children’s services in the State of Nebraska unde 
his leadership were celebrated 
During his entire medical career he was a consistent worker in organized medicine. He was particularly 
wtive in promoting orthopaed surger in the State of Nebraska ind he was a prodigious contributor 


to medical literature 


Perhaps, his most distinguished contribution to orthop vedic surgery was the courageous battle he waged 


iwainst osteomyelitis. The Orr treatment became the accepted ther ipy tor this affliction and saved many 


imbs from long, painful, hopeless infection and even amputation. Although chemotherapy and antibiotics 
have virtual eliminated osteomvelitis, even now certain open wounds are treated by packing with non- 
wiherent gauze infrequent dressings, and immobilization all of which are recognized as sound mechanical 
measures of management in the care of lacerated and fractured extremities 


Orthopaedic gatherings in this country and abroad will miss Dr. Orr and his active participation in 
every discussion. His caustic criticism and sharp tongue were usually tempered promptly with friendly com- 
mendations, an affectionate gesture, or a kindly deed 


His hobby and greatest outside interest was medical history, particularly in its relation to the local 
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scene and to orthopaedic surgery throughout the world. This became almost a passion with him and led 
him to countless libraries and book shops throughout this country and in Europe. His knowledge and his 
cultivated taste enabled him to recognize and acquire choice volumes and rare editions. Today, his library 
contains one of the finest collections of orthopaedic literature in the country and represents a large unselfish 
personal investment. It has been divided between the Library of the University of Michigan College of Medi 
cine (his Alma Mater) and the Library of the American Coliege of Surgeons in Chicago 

During his travels he became interested in Anne of Brittany and he became a devoted student of het 
life. The Love Library of the University of Nebraska set aside a Seminar Room for preservation of the Anne 
of Brittany collection, and Dr. Orr set up a trust fund to maintain this project. 

One of his colleagues who worked with him for many years said, “I am sure I can voice for all of us our 
admiration for his forging ahead with earnest convictions, his tremendous potential and vitality, his ability 
as an author and student of orthopaedic history, and his surgical creative initiative. He was always a dom- 
inant factor in his surroundings.” 

Fortunately, Dr. Orr made life easier for himself in his advancing years. His summer home in the 
mountains gave him quiet and recreation. Although, in his earlier life, golf was his chief outdoor activity 
he played an enviable game), in the mountains he took up fishing. However, most of his time was spent 
in his studies, reviewing the literature, and visiting his beloved children and his many grandchildren. 

Hiram Winnett Orr was born in West Newton, Pennsylvania, March 17, 1877. He was graduated from 
the University of Nebraska in 1895 and from the University of Michigan Medical College in 1899. He 
married Grace Douglass on September 7, 1904 

Dr. Orr began his practice in Lincoln in 1899. He edited the Western Medical Review from 1899 to 1906, 
ind The Journal of Orthopaedic Surgery from 1919 to 1921. He was author of History of the Nebraska State 
Vedical Society (1903), The Rights of the Patient (1920), Civilian Surgeon’s Story of the Great War (1921 
Drainage and Rest in the Treatment of Infection (1927), Osteomyelitis and Compound Fractures (1929), Hugh 
Owen Thomas, Sir Robert Jones, and John Ridlon (1949), and numerous other contributions to medical 
literature. He was much sought after as a lecturer at medical meetings throughout the country and he was 
the guest of numerous foreign medical societies. In 1944, he wrote Anne of Brittany. 

Dr. Orr was among the first to volunteer for service with the British in World War I before the United 
States had entered the conflict. With the establishment of the American Expeditionary Forces, he served 
in France as Consulting Orthopaedic Surgeon and had, in addition, a hospital assignment. In 1919, he 
returned to his practice in Lincoln but retained the commission of Colonel in the Reserve Medical Corps 

He was active in teaching the History of Medicine in the College of Medicine at the University of 
Nebraska (since 1903) and in graduate training in Orthopaedic Surgery at the Nebraska Orthopaedic Hos- 


pital. In addition to his active service at the State Orthopaedic Hospital he was for many years Chairman of 
the Orthopae dic Section of the Lincoln General Hospital, and he was on the Attending or Consulting staffs 
of St. Elizabeth’s Hospital, Bryan Memorial Hospital, and the Veterans Administration Hospital of Lincoln 

(As a member of the Nebraska State Medical Association, he served as Librarian, Secretary, and Presi- 
dent; he served at one time as Chairman of the Orthopaedic Section of the American Medical Association 
He served as Secretary and President of the Central States Orthopaedic Club, now the Clinical Orthopaedic 
Society, and he served as Secretary and President of The American Orthopaedic Association 

He was a fellow of the American College of Surgeons and was always active in the affairs of this orBani- 
zation. He was a member of the International Society of Orthopaedics and Traumatology 

He was a member of Chi Phi, Phi-Rho Sigma, and was an honorary member of Sigma Xi and Alpha 
Omega Alpha. He was active in local clubs and civie endeavors. 

Dr. Orr enjoyed a full life and he derived great satisfaction from his activities. He now rests after fitting 


military interment in Arlington Cemetery, Washington, D. C 
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rHE AMERICAN ORTHOPAEDIC ASSOCIATION 


The Seventieth Annual Mee ting ol The American Orthopaedic Association will be held at The Hon. - 
stead, Hot Springs, Virginia, June 24 to 28, 1957, under the presidency of David M. Bosworth, M.D. The ten- 


tative program of the Annual Meeting as submitted by the Program Committee is as follows: 


Mondav, June 24 
9:00 ALM 
Capsulotomies ol the Tarsometatarsal Joints for the Correction of Residual and Resistant Adduction of the 
Forefoot in Congenital Clubfoot or for Congenital Metatarsus Varus 
Clarence H. Heyman, M.D., and Charles H. Herndon, M.D., Cleveland, Ohio 
The Operative Management of Central Fractures of the Acetabulum 
Robert A. Knight, M.D., and Hugh Smith, M.D., Memphis, Tennessee 
Che Histochemistry of Bone Re paul 
Mr. R. B. Duthie, Edinburgh, Scotland 
Cruest speakel To be announced 
Report of Exchange Fellows’ Visit to Great Britain 
('nieameral Cvsts of the Long Bones: Treatment by Crushing Cystic Walls and Onlay Grafts 
Carl Ek. Badgley, M.D., Ann Arbor, Michigan 


kixecutive Sessior 


Tuesday, June 24 
4:00 ALM 
\ Report of Fort Cases ol Impa ted Fracture of the Femoral Neck Treated without Fixation 
Henry B. Crawford, M.D., Rochester, New York 
Femoral Neck Fractures: Pathogenesis of Aseptic Necrosis, Non-Union, and Late Degene rative Changes 
Sherman 8. Coleman, M.D., and Clinton L Compere M.D., Chicago, Illinois 
Introduction of Circulation into the Necks of Femora 
Charles J. Frankel, M.D., David V. Strider, M.D., and W. Clarke Pole, M.D., Richmond, Virginia 
lorsion of the Femur. A Five-Year Re port on the Use of the Dunlap Method for its Determination 
\. R. Shands, Jr., M.D. and Marshall K. Steele, M.D., Wilmington, Delaware 
The Significance of Femoral and Humeral Torsion 
» William J. Tobin, M.D., Washington, D. C 
Address b the Vice-President: Ch irles Le Roy Lowman M.D.., Los Angeles, ( alifornia, 


Wedne sday, June 26 
9:00 AM 
Residual Disabilities of the Neck and Low Back from Motor Vehicle Injuries, 
Jacob Kulowski, M.D., St. Joseph, Missouri 
\ Critical Analvsis of Methods of Fusion for Scoliosis. An Evaluation of Results in 300 Patients. 
John H. Moe, M.D., Minne ipolis Minnesota 
Cervico-Occipital Fusior 
Paul R. Lipscomb, M.D., Rochester Minnesota 
The Lliotibial Band. Clinical and Morphological Significance 
ixmanuel B. Kaplan, M.D., New York, N. ¥ 
Address by the President: David M. Bosworth, M.D., New York, N. Y. 


Thursday, June 27 
9:00 AM 
Suppurative Arthritis of the Hip in Premature and Neo-Natal Infants 
. Benjamiu k. Obletz, M.D., Buffalo, New York 
The Synovial Membrane in Epiphysiolysis of Adolescence 
George J. Garceau, M.D., and Robert Morrow, M.D., Indianapolis, Indiana 
Acquired Dislocation of the Hip in Cerebral Palsy: Etiology, and Clinical Types. 
Winthrop M. Phelps, M.D., Baltimore Maryland. 
The Surgical Correction of Congenital Elevation of the Scapula (Sprengel’s Deformity 
William T. Green, M.D., Boston, Massachusetts. 


Second Executive Session 
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THE AMERICAN ACADEMY OF ORTHOPAEDIC SURGEONS 


The Twenty-fourth Annual Meeting of The American Academy of Orthopaedic Surgeons was held at 
Palmer House, Chicago, January 26 through 31, 1957, under the Presidency of Dr. William T. Green 


At the Second Executive Session, the new President, Dr, Frederic C. Bost, San Francisco, California 


was inducted into office; the following officers and committeemen were elected 


r 


VOL 


President-Elect: H. Relton McCarroll, M.D., St. Louis, Missouri 
Vice-President: Leo S. Lucas, M.D., Portland, Oregon 

Treasurer: Jesse T. Nicholson, M.D., Philadelphia, Pennsylvania 
Secretary: Clinton L. Compere, M.D., Chicago, Illinois 
Librarian-Historian: Albert C. Schmidt, M.D., Milwaukee, Wisconsin 


Executive Committee 
Francis M. McKeever, M.D., Los Angeles, California 
Harold B. Boyd, M.D., Memphis, Tennesse« 
T. Campbell Thompson, M.D., New York, N. ¥ 
Walter P. Blount, M.D., Milwaukee, Wisconsin 
William T. Green, M.D., Boston, Massachusetts 


Junior Members of the Executive Committee 
Albert B. Ferguson, Jr., M.D., Pittsburgh, Pennsylvani 
Herbert Pedersen, Dearborn, Michigan 


Vember of Membership Committee: Paul E. McMaster, M.D., Beverly Hills, California 

Member of Committee on Scientific Investigation: Charles H. Herndon, M.D., Cleveland, Ohio 
Vember of Committee on Public Relations: John J. Hinchey, M.D., San Antonio, Texas 

Vember of Committee on Instructional Courses: Robert M izet, Jr Los Ange les, California 

Vember of Committee on Audio-Visual Education: Robert J Joplin, M.D., Boston, Massachusetts 


Vominated Re presentatives to the American Board of Orthopaedi Surgery 
Harry D. Morris, M.D., New Orleans, Louisiana 
Lenox Baker, M.D., Durham, North Carolina 


Dr. Keene O. Haldeman was appointed Chairman of the Program Committee and Dr. Carroll B. Larson 
ipp unted new member of that Committee 


Immediate], preceding the First Executive Session on Sunday afternoon, January 27 the following 


members were inducted 


Seymour | Alban, M.D., Long Beach, California 

Henry W. Apfelbach, M.D., Chicago, Illinois 

Cloyd Loren Arford, M.D., Greeley, Colorado 

Albert Sterling Atwood, M.D., Torrington, Connecticut 
Borden Bachynski, M.D., Regina, Saskatchewan, Canada 
William Atherton Baird, M.D., Ames, Iowa 

James Van Horne Ballantyne, M.D., Pittsburgh, Pennsylvania 
John William Baluss, Jr., M.D., Fayetteville, North Carolina 
Henry H. Banks, M.D., Boston, Massachusetts 

John Roland Barber, M.D., Windsor, Ontario, Canada 
George Bayne Barnes, M.D., Corpus Christi, Texas 
Walter Prothro Barnes, Jr., M.D., Macon, Georgia 

jen Tertius Bell, M.D., Abington, Pennsylvania 

Martin Leonard Beller, M.D., Philadelphia, Pennsylvania 
Thomas C. Bolton, M.D., Medford, Oregon 

Frank John Boutin, M.D., Woodland, California 

Richard A Bragdon, M.D Boston, Massachusetts 
Thomas Hartwell Brown, Jr., M.D., Toledo, Ohio 

Frank Harding Burchell, M.D., Ridgewood, New Jersey 
Billie Dee Burdeaux, Jr., M.D., Houston, Texas 

C. Nason Burde n, M.D.., Taunton, Massac husetts 

Donald Owen Burst, M.D., St. Louis, Missouri 

(Cieorge R. Callender, Jr., M.D., Charleston, West. Virginia 
Gerald kdward Callery, M.D., Philade Iphia, Pennsvivania 
Bruce Molloy Cameron, M.D., Houston, Texas 

Maurice Emmett Castle, M.D., Detroit, Michigan 
Howard Sprague (¢ ‘aukin, M.D., Grand Rapids, Michigan 
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Doris Elizabeth Chambers, M.D., Lebanon, Pennsylvania 
Mentor Halfdan Christensen, M.D., St. Paul, Minnesota 
Stephan A. Christides, M.D., Philadelphia, Pennsylvania 
Ralph Citron, M.D., Amarillo, Texas 
William Lorin Clark, M.D., San Francisco, California 
Lawrence J. Cohen, M.D., Portland, Oregon 

Victor P. Conforti, M.D., Torrington, Connecticut 

talph W. Coonrad, M.D., Durham, North Carolina 
Francis V. Costello, M.D., Williamsport, Pennsylvania 
John A, ¢ rawford, M D Indianapolis, Indiana 

Paul Herbert Curtiss, Jr., M.D., Cleveland, Ohio 

Thomas Barker Dameron, Jr., M.D., Raleigh, North Carolina 
Roy N. Davis, M.D., San Antonio, Texas 

William Monroe Davis, M.D., Akron, Ohio 

Joseph P. Demeri, M.D., Richmond Hill, New York 
Thomas Charles Devlin, M.D., F reeport, Illinois 

Philip Hugh Dickinson, M.D., San Diego, California 
Willard Edgar Dotter, M.D., Great Falls, Montana 

Harold J. Eisenberg, M.D., Oakland, California 

Michael Richard Ettenson, M.D., Poughkeepsie, New York 
Paul Daley Everest, M.D., Montgomery, Alabama 

Gordon N. Farner, M.D., Cleveland, Ohio 

Richard Lewis Fenton, M.D., New York, N. Y. 

Harry Fisher, M.D., Pittsburgh, Pennsylvania 

Robert H. Fitzgerald, M.D., Independence, Missouri 
Forrest Harold Foreman, M.D., Miami, Florida 

Robert T. Gallagher, M.D., Cincinnati, Ohio 

John Stuart Gaul. Jr... M.D.. Charlotte. North Carolina 
Don B. Gibboney, M.D., Beverly Hills, California 

James Gilly, M.D., Lafayette, Louisiana 

James Roger Glessner, Jr., M.D., Middletown, Connecticut 
Stephen Henry Glucroft, M.D., West Hempstead, New York 
Paul Goetowski, M.D., Lincoln, Nebraska 

Elizur Raymond Goodrich, M.D., Huntington, New York 
John Mason Gosslee, M.D., Shreveport, Louisiana 
Nathaniel ¢ ould M D , Brockton, Massachusetts 

William R. Grannis, M.D., Palo Alto, California 

Alvin J. Gross, M.D., San Francisco, California 

David Hadley, M.D Indianapolis, Indiana 

kdwin Wayne Hakala, M.D., Fort Benning, Georgia 
Howard William Halfman, M.D., Laconia, New Hampshire 
George M. Hart, M.D., Minot, North Dakota 

Felix Heimberg, M.D., Fitchburg, Massachusetts 

Ned Barney Hein, M.D., Toledo, Ohio 

David J. Henry, M.D., Dallas, Texas 

Armand Hensas, M.D., Syosset, New York 

Karl Pendleton Holt, Jr., M.D., St. Louis, Missouri 

L. Thomas Hood, M.D., Omaha, Nebraska 

John Crane Hoover, M.D., Hackensack, New Jersey 
James J. Horvath, M.D., Detroit, Michigan 

Kenneth Tower Hubbard, M.D., Oak Park, Illinois 
Samuel Hammond Huff, Jr., M.D., Anderson, South Carolina 
H. Ross Hume, M.D., Detroit, Michigan 

William Jelier Hutchinson, M.D., Tallahassee, Florida 
Cieorge William Hyatt, M.D., Bethesda, Marvland 

Alfred Edison Jackson, M.D., Washington, D. C 

Melvin Howard Jahss, M.D., New York, N. ¥ 

Robert Morton Jameson, M.D., Santa Rosa, California 
John Triplett Haxall Johnson, M.D., Baltimore, Maryland 
Moulton K. Johnson, M.D., Santa Monica, California 
Robert B. Johnson, M.D., Great Lakes, Illinois 

Robert Rudolph Kessler, M.D., Columbus, Ohio 
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Richard Michael Kilfoyle, M.D., Boston, Massachusetts 
Robert Franklin Kimbrough, M.D., Fort Wayne, Indiana 
Herman Melvin Kunkle, M.D., Portsmouth, Virginia 
tobert Noel LaMarche, M.D., Springfield, Massachusetts 
Robert H. Lamb, M.D., Salt Lake City, Utah 

Salvatore J. LaPilusa, M.D., Bayonne, New Jersey 

John Danos Leidholt, M.D., Boston, Massachusetts 
Philip O. Lichtblau, M.D., West Palm Beach, Florida 
William Frank Lichtman, M.D., Hayward, California 
kdwin Lindig, M.D., Jr \.P.O. San Francisco, California 
Douglas Twichell Lindsa M.D., Fargo, North Dakota 
William Carroll Lithgow, M.D., Aurora, Illinois 

Robert C. Lockwood, M.D.. Svracuse. New York 

Paul A. Lovett, M.D., Wichita, Kansas 

Frederick O. Macke M.D., Fort Wayne, Indiana 

Melvin L. Makower, M.D., Berkeley, California 

Anthony J. Marano, M.D., Buffalo, New York 

Marvin Kenneth Margo, M.D., Oklahoma City, Oklahoma 
Robert P. Meany, M.D., Chicago, Illinois 

William Louis Meuleman, M.D., Lafavette, Louisiana 
Marvin Harold Meyers, M.D., Inglewood, California 
Richard Jasper Miller, Jr., M.D., Tampa, Florida 
Robert Evans NI er, M.D.. Charlotte North Carolina 
Wallace EF. Miller, M.D., Indianapolis, Indiana 
William Arthur Miller, M.D., Oklahoma City, Oklahom 
John Joseph Milligan, M.D., Houston, Texas 

(George Henry Millington, M.D., Chicago, Illinois 

J. Garth Moone \MI.D., Seattle, Washington 

James L. Moore, M.D., Raleigh, North Carolina 
Joseph Paul Moreau, M.D., Edmonton, Alberta, Canad 
Jack Moshein, M.D., Beverly Hills, California 

Richard Donovan Mulroy, M.D., Brookline, Massachusetts 
Allan M. MeKelvie, M.D., Washington, D. C 

Francis Charles McMains, M.D., Baton Rouge, Louisiar 
W. Robert MeMurra M.D., Portland, Oregon 
Philip C. Nohe, M.D., Kansas City, Kansas 

J. Richard Nolan, M.D.. Ashtabula, Ohio 

Francis Donal O’Brien, M.D., MacDill Air Force Base, Florid 
Harry Wood O' De M.D., Akron, Ohio 

Kugene G Padel, M.D., Redding, California 

Robert Warner Parvin, M.D., West Point, New Yor! 
Ravmond J. Pellicore, M.D., Chicago, Illinois 

Anthony Joseph Persico, M.D., Teaneck, New Jers 

Carl John Pessolano, M.D., Pittsburgh, Pennsylvania 

Paul W. Phillips, M.D., LaCrosse, Wisconsin 

Joseph L. Platt, M.D., Lynchburg, Virginia 

Stanley John Pohlidal, M.D., Easton, Pennsylvania 

Thomas (¢ Power, M.D., Great Falls, Montana 

tobert Henry Rams M.D., Dearborn, Michigan 

R. Dee Robbins, M.D., Santa Rosa, California 

Frederick William Rook, M.D., Arlington, Virginia 

Howard Rosen, M.D., New York, N. ¥ 

Marvin P. Rosenberg, M.D., Passaic, New Jersey 

William A. Scharffenberg, Jr., M.D., Los Angeles, California 
Leo Thomas Schlenker, M.D., Kenosha, Wisconsin 


Creorge Philip Schne ider \l D Lake ( harles Louisiana 
Jose ph R. Sgarlat, M.D... Kingston, Pennsylvania 
Thomas 0. Shindler, M.D., Houston, Texas 

Merritt Butler Shobe, M.D., Kingsport, Tennessec 
kKkdwin Caldwell Simonton, Jt \ML.D., Shreveport, Louisiar 
James Kk. Simpson, M.D., Burlington, Vermont 


Charles G. Smith, M.D., Texarkana, Texas 
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William Ear! Snell, M.D., Portland, Oregon 

Burke M. Snow, M.D., Salt Lake City, Utah 

Hyman R. Soboloff, M.D., New Orleans, Louisiana 
George A. Sotirion, M.D., Springfield, Massachusetts 
Sydney Coleman Sperling, M.D., Beverly Hills, California 
Alvin Stander, M.D., Baton Rouge, Louisiana 

Ernest Stich, M.D., New York, N. ¥ 

Harry Walter Stuermer, M.D., Alhambra, California 
Hugh Leander Sulfridge, M.D., Saginaw, Michigan 
Thomas Henry Taber, Jr., M.D., Phoenix, Arizona 
Garvas 8S. Taylor, Jr., M.D., Norfolk, Virginia 

Leroy Otten Travis, M.D., Tacoma, W ashington 

Arthur Warren Trott, M.D., Boston, Massachusetts 
Loyd Roy Van Deventer, M.D., Wichita Falls, Texas 
Jerome Waldman, M.D., Waukegan, Illinois 

George William Waters, M.D., San Jose, California 
Walter M. Watts, M.D., Asheville, North Carolina 
William Gonder Weare, M.D., Niagara Falls, New York 
Jerry W. Wedral, M.D., Berwyn, Illinois 

William Stanley Weinkle, M.D., Miami Beach, Florida 
Lawrence Milton We isbrod M D., Allentown, Pennsylvania 
George Wilbur Westin, M.D., Los Angeles, California 
Kenneth R. Weston, M.D., Allentown, Pennsylvania 
Paul Luther Weygandt, M.D., Akron, Ohio 

Duane Alfred Broman Willander, M.D., Springfield [Illinois 
Samuel D. Willens, M.D., Chicago, Illinois 

Albert A. Wilson, M.D., Tampa, Florida 

Douglas E. Wilson, M.D., Lawton, Oklahoma 

Hudson Jennings Wilson Jr., M.D., New York, N. ¥ 
Kkdwin Paul Woodward, M.D., San Diego, California 
Richard A. Worsham, M.D., Jacksonville, Florida 
Casimer A. Zarzecki, M.D., Miami, Florida 


The next Annual Meeting of The American Academy of Orthopaedic Surgeons wil! be held at the 
Waldorf-Astoria Hotel in New York City, February 1 through 6, 1958. 


THE ORTHOPAEDIC RESEARCH AND EDUCATION FOUNDATION 


The Orthopaedic Research and Education Foundation is now receiving applications for research grants 
to be considered at its meeting in June 1957. All persons wishing to apply for grants are cordially invited to 
write for application forms to the Secretary, Dr. Harold Sofield, 116 South Michigan Avenue, Chicago 3 
Illinois. Because of the excellent response of contributors, a sufficient amount of money has been received to 
make possible i significant number of additional grants The final date for receipt ol applications is June 1, 


THE EXCHANGE FELLOWS 

The Committee on Exchange Fellows of The American Orthopaedic Association have announced their 
selection of Fellows who will travel to Great Britain in 1957. The Fellows selected by the Committee and 
upproved by the Executive Committee of The American Orthopaedic Association are the following: 

Dr. Robert W. Bailey, University of California at Los Angeles Medical Center, Los Angeles 24, Cali- 

fornia 

Dr. Paul H. Curtiss, Jr., 2065 Adelbert Road, Cleveland 6, Ohio 

Dr. Edward D. Henderson, 200 First Street, S.W., Rochester, Minnesota 

Dr. J. William Fielding, 742 Park Avenue, New York 21, N. ¥ 

The Committee on Ex hange Fellows of The Canadian Orthopaedic Association have selected Dr 
Robert N. Lofthouse of Hamilton, Ontario, as their representative 

The five Exchange Fellows will leave New York on April 18 on the S.S. United States, reaching england 
in time to attend the spring Meeting of The British Orthopaedic Association in Oswestry, May 9, 10, and 
11. They will return on June 8 from Liverpool on the S.S. Parthia. The Presidents of both The American 
Orthopaedic Association and The Canadian Orthopaedic Association are inviting the Fellows to attend the 


annual meetings of their respective Associations during the last week in June. 
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THE AMERICAN BOARD OF ORTHOPAEDIC SURGERY 


The Part I Examination of the American Board of Orthopaedic Surgery will be held on April 18 and 
19 in Washington, D. C., St. Louis, Missouri, and Los Angeles, California 
The next Part If Examination for certification will be held January 29, 30, and 31, 1958, in New York 
City. The final date for receipt of application is August 15, 1957. Application should be made to the Secretary, 


Dr. Sam W. Banks, 116 South Michigan Avenue, Chicago 3, Illinois 


The Fourth International Poliomyelitis Conference of The International Poliomyelitis Congress 
will be held in Geneva, Switzerland, July 8 to 12, 1957. Correspondence and inquiries regarding the Confer- 
ence should be addressed to the Secretariat of the Fourth Internationa! Poliomyelitis Conference, Hote] 


du Rhone Creneva Switzerland telegraphic iddress Inpolio Geneva 


The Seventh World Congress of the International Society for the Welfare of Cripples wil! meet 


in London, England, from July 22 to 27, 1957 


The Ninth Annual Meeting of the Association of Bone and Joint Surgeons was held in Havana 


Cuba Apri $ to 6. 1957 


The National Society for Crippled Children and Adults announce the publication (by the Blak- 


iston Division of McGraw-Hill Book Company) of Rehabilitation Literature, 1950-1955. This volume, com- 
piled by Earl C. Graham, Librarian, and Marjorie M. Mullen, Assistant Librarian, The National Society for 
re, education employment, welfare 


Crippled Children and Adults, is a bibliographic review of the medical ca 
ind psy« hology of hand ipped children and adults. The price 1s $13.00 


AMERICAN MEDICAL ASSOCIATION 
The Annual Meeting of the American Medical Association will be held in New York City, June 3 to 7 
1957. Meetings of the Section on Orthopaedic Surgery will be held on June 5 and 6. The following program 


has peen arr inged 


Wednesday, June 5, 9:00 a.m 


Closed Reduction of Common Shoulder and Elbow Dislocation without Anaesthesi 
Lt. Col. Robert W. Parvin, M.C., U.S.A., West Point, New York 
The Use of Local Anaesthesia in the Treatment of Fractures and Dislocations 
R. H. Ramsey, M.D., and H. E. Pedersen, M.D., Dearborn, Michigan 
Intramedullary ‘Pull-Out’? Wire Fixation in Surgery of the Hand 


Lee J. Cordrey, M.D., Cleveland, Ohio 
Fractures of the Elbow in Children. A Review of 300 Cases 
John J I ihe \ M D und Donald J Mavlahn M D ( hic io Illinois 
Treatment of Fresh Fractures of the Neck of the Femur with Intramedullary Stem Prostheses 
4 A. Savastano. M.D.. I 4. Sage, M.D., and V. Zeechino, M.D., Providence, Rhode Island 


Ski Injuries 
Freeman D. Fowler, M.D., Idaho Springs, Colorado 


Thursday, June 6, 9:00 a.m 


The Occult Fractures 
Norman J. Rosenberg, M.D 
Mode I itely severe W hiplash Injurie s ol the ( ‘ery ical Spine and TI el Radiologi Di LZNOSIS 


and Rudolph S. Reich, M.D., Cleveland, Ohio 


Martin 8S. Abel, M.D., San Francisco, California 
Fractures of the Distal Third of the Femur 

Marcus J Stewart M I) and Sidne LL. Wallace, Jr NI 1) Memphis Pennesse 
Phe Care of the Infant with Dysplasia of the Hip 

Paul C. Colonna. M.D Philadelphia Pennsylvania 
Treatment of Fractures of the Os Calcis 


Morton H. Leonard, M.D., El Paso, Texas 
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GORDON RESEARCH CONFERENCES 


The Gordon Research Conferences for 1957 will be held from June 10 to August 30 at Colby Junior 
College, New London, New Hampshire, New Hampton School, New Hampton, New Hampshire, and Kim- 
ball Union Academy, Meriden, New Hampshire 

The Conferences were established to stimulate research in universities, research foundations, and indus- 
trial laboratories. This purpose is achieved by an informal type of meeting consisting of scheduled lectures 
and free discussion groups. Sufficient time is available to stimulate informal discussions among the members 
of a Conference. Meetings are held in the morning and in the evening, Monday through Friday, with the 
exception of Friday evening. The afternoons are available for recreation, reading, or participation in discussion 
groups as the individual desires. This type of meeting is a valuable means of disseminating information and 
ideas which otherwise would not be realized through the normal channels of publication and scientific meet- 
ings. In addition, scientists in related fields become acquainted and valuable associations are formed which 
result in collaboration and cooperative effort between different laboratories 

It is hoped that each Conference will extend the frontiers of science by fostering a free and informal 
exchange of ideas between persons actively interested in the subjects under discussion. The purpose of the 
program is not to review the known fields of chemistry, but primarily to bring experts up to date as to the 
latest developments, to analyze the significance of these developments, and to provoke suggestions as to 
underlying theories and profitable methods of approach for making new progress In order to protect indi- 
vidual rights and to promote discussion, it is an established rule of each Conference that all information 
presented is not to be used without specific authorization of the individual making the contribution, whether 
in formal presentation or in discussion. No publications are prepared as emanating [rom the Conferences 

The first meeting of each Conference is held Monday morning at 9:00 a.m., Eastern Daylight Saving 
Time. The morning sessions, through Friday, are scheduled from 9:00 a.m. to 12:00 noon. The second session 
of each day is held in the evening from 7:30 to 10:00 p.m., Monday through Thursday. There are no Friday 
evening meetings 

Accommodations are available for a limited number of women to attend each Conference, also for wives 
who wish to accompany their husbands. All such requests should be made at the time of the request for 
attendance because these limited accommodations will be assigned in the order that specific requests are 
received. Children twelve vears of age and older can be accommodated. Dogs or other animals will not be 
permitted in the dormitories 

Individuals interested in attending the Conference should request an application form from the office of 
the Director. Attendance at each Conference is limited to 100 

Requests for attendance at the Conferences, or for any additional information should be addressed to 
W. George Parks, Director, Department of Chemistry, University of Rhode Island, Kingston, Rhode Island. 
From June 10 to August 30, 1957, mail should be addressed to Colby Junior College, New London, New 


Hampshire 


GORDON RESEARCH CONFERENCE 
CHEMISTRY, PHYSIOLOGY, AND STRUCTURE OF BONES AND TEETH 
July 15 to 19, 1957 
LD). Harold Copp, Chairman, D. Dziewiatkowski, Vice-Chairman 


Kimball Union Academy, Meriden, New Hamsphire 


July 15 


Robert A. Robinson, Chairman. Fine Structure of Bones and Teeth 
Isidore Gersh. Fine Structure of Ground Substance 

William F. Neuman, Chairman 

M. J. Dalle magne N iture of the Mineral of Bones and Teeth 


July 16 


Franklin C. MeLean, Chairman. Parathyroids and Regulation of Blood Calcium 

toy V. Talmage. Calcium Regulation in the Rat Studied by Intraperitoneal Lavage 
Cordon S. Stewart. The Role of Parathvroids in Calcium Homeostasis 

LD). Harold Copp Regulation of Blood Ca cium in the Dog 

Wallace D Armstrong, Chairman 


Bertil I indquist. Studies on Calcium and Phosphorus Kinetics in Man 
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July 17 


William P. Norris, Chairman. Radiostrontium Metabolism. 

Cyril L. Comar. Comparison of the Biological Behaviour of Calcium and Strontium 
General Topics 

Harold C. Hodge, Chairman 

Selected Short Papers 

Hermann Lisco, Chairman 

Janet Vaughan. Radiation Effects on Bon 


July 18 


Ann Budy, Chairman. Effect of Hormones on the Skeleton 
Marshall R. Urist. The Transport of Calcium in the Blood of the Estrogenized Fow! 


July 18 


C. Willett Asling. Changes in Skeletal Tissues Induced by Pituitary Growth Hormone 
Isaac Schour. The Effects of Hormones on Teeth. 

Edward ¢ teifenstein, Jr., Chairman. 

Charles I, Dent. Studies on Metabolic Bone Disease 


July 19 


Alexander B. Gutman, Chairman. Enzymes of Bone 


Subjects and speakers to be announced 


The Ninth International Congress on Rheumatic Diseases wil! be held at Toronto, Ontario 
Canada, from June 23 to 28, 1957, under the auspices of the Canadian Rheumatism Association. All cor- 
respondence should be directed to: The Ninth International Congress on Rheumatic Diseases, Post Office 


Box 237, Terminal ‘‘A’’, Toronto, Ontario, Canada 


The Seventh Congress of the International Society of Orthopaedic Surgery and Traumatology 
will be heid at Barcelona, Spain, from Monday, September 16 to Saturday, September 21, 1957 

Relatives of members, and doctors who are not members of the Society mav attend on payment ola 
registration lee 

Requests for enrollment blanks and hotel room reservation blanks should be addressed to the Secretary 
General of the Society, Mr. A. Bailleux, 34 rue Montoyer, Brussels, Belgium, and must be returned to him 
before July 15, 1957. Hotel reservations will be secured by Thomas Cook and Son, official agent for the Con- 
gress, and confirmations will be sent by them to those attending the Congress. Air or steamship reservations 
ind tickets may be purchased at any Thomas Cook office. Special reductions in fares will be available on 
French and Spanish railways at that time 

All sessions of the Congress will be held at the Palacio de Proyeccion in Montjuich, a suburb of Barce- 
lona. A bus service will operate from the center of the city to the Palacio 

Monday’s session, September 16, will open with a paper on ‘‘The Influence of Growth on the Sequelae 
of Bone and Joint Injuries” read by P. L Chigot of France. It will be discussed by W. P. Blount (United 
States), B. McFarland (Great Britain), and J. Trueta (Great Britain). An open discussion will follow 

On Tuesday, September 17, ‘“The Treatment of Flail Limbs” will be presented by G. Hohmann of Ger- 
many. The discussors will be M. Bastos-Ansart (Spain), and O. Scaglietti (Italy), and they will be followed 
by an open discussion 

There will be three symposia, two on Wednesday, September 18, ‘‘Giant-Cell Tumors and Their Treat- 
ment’? and “The Surgical Treatment of Osteo-Arthritis of the Hip’? and one on Thursday, September 19, 
“Causes and Treatment of Congenital Malformation of the Spine and Limbs’’. Friday’s session (September 
20) will be devoted to individual papers on miscellaneous specialized subjects, and to conclusions 

An active and interesting evening social program has been planned, and afternoons will be free for sight- 
secing There will be organized trips to places ol interest, including excursions to Montserrat, along the Costa 


Brava, and to a bullfight 


DETROIT ACADEMY OF ORTHOPAEDIC SURGERY 


During the past Fall-Winter-Spring season the Academy was addressed by the following guest speakers: 
Dr. Joseph M. Janes of Rochester, Minnesota, who discussed Stimulation of the Longitudinal Growth of 
Legs by the Formation of Arteriovenous Fistula; Dr. Joseph FE. Milgram of New York City, who spoke on 
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Muscle and Tendon Injuries, with special reference to implants prior to tendon transfer; Dr. William J 
Schnute of Chicago, who presented the subject of Rehabilitation in Poliomyelitis; Dr. Henry Milch, New 
York City, who discussed Osteotomy of the Hip Joint: and Dr. David 8S. Grice of Boston, whose subject was 
Subastragalar Arthrodesis 

One of the monthly meetings was devoted to short presentations by members of the Academy and one 
of the meetings to presentations by orthopaedic residents of the Detroit hospitals 

The following officers were elected for the ensuing vear: President, John M. Pendy, M.D.:; Vice-Presi- 
lent, Robert J. Bannow, M.D.: Secretary-Treasurer, James J. Horvath, M.D 


Three long-range research projects in rehabilitation will receive grants totaling $51,300 from the Easte? 
Seal Research Foundation (The National Society for Crippled Children and Adults). Two of the projects 
will seek to improve the effectiveness of bone grafts in orthopaedic surgery 

Western Reserve University’s grant of $29,400 will aid a five-vear study conducted by Charles H 
Herndon, M.D., Associate Professor of Orthopaedic Surgery, and Paul H. Curtiss, Jr., M.D., Assistant 
Professor of Orthopaedic Surgery Called “Studies in the Immunological Factors in Homogenous Bone 
Transplantation”, the work will seek to find if the formation of antibodies is the reason bones from donors 
do not graft as effectively in some patients as the patient’s own bone 

\ grant of $14,500 to the University of Mississippi will be used for a two-year investigation of the causes 
of inflammation which arise when donor bone is used in large bone transplants The study is called ‘‘Histo- 


logic and Immunologic Investigations of Homogeneous-Bone Transplants”’. 


Medical Education Week wil! be observed again this vear April 21 to 27. Its purpose 1s to bring to the 
publie the story of the dramatic progress of medical schools in the United States, and to emphasize their 
contribution to the nation in supplying doctors, in research, and in professional and community services 
Medical Education Week can be successful if all physicians and medical personnel will help to promote 
it. For further information write to Leo E. Brown, Director of Public Relations, American Medical Asso- 
ciation, 535 North Dearborn Street, Chicago 10, Illinois 


ADDENDUM 


In the Proceedings section of the January 1957 issue of The Journal, Vol. 39-A, page 227, in the summary 

‘Spondylolisthesis, A Review of Seventy-Three Patients Treated by Arthrodesis of the Spine’? by Dr 
George Hammond, Dr. Robert I. Wise, and Dr. G. Edmund Haggart, the second sentence of the concluding 
paragraph should be amplified to read: “‘If conservative therapy fails and if there is no evidence of radiculitis 
in either lower extremity, successful arthrodesis of the spine alone should bring about an excellent result 
In those patients having radiculitis preoperative myeolography, removal of the loose neural arch, nerve- 
root decompressior explo! ition for protruding intervertebral dise, and arthrodesis would seem to be the 


wisest surgical treatment to minimize the occurrence of postoperative radicular pain 2 
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Tue Principtes AND Art or PLastic SurGery. Sir Harold Gillies, C.B.E., F.R.S., and D. Ralph C. Millard 

Jt VI.1D. Boston, Little, Brown & Company, 1957. Two volumes, $35.00 

Sir Harold Gillies, the senior author of 7'he Principle sand Art of Plastic Surgery, has been described a 
‘puckish”’ by Jerome Webster in the introduction to this two-volume, unique autobiography of one of the 
world’s renowned plastic surgeons. This perplexing puckishness is a disarming feature of the book, one 
which at first seems out of keeping, but as one delves into the chapters more carefully, searching for the real 
meat which they contain In ibundance, one Is ¢ harmed rather than offended 

This book can be considered neither a true reference work nor a textbook, but rather a story of Su 
Harold and the establishment of plastic surgery as a recognized specialty. There is no bibliography. The 
reader must refer to other works for original sources. There are no legends. Instead, the reader must compare 
the se quence of pictures in the margins of each page with the stories recounted in the immediately adjacent 
text. By telling the life story of each of the patients who have sought his help because of war wounds, civilian 
injuries, conge nital anomalies, or disease, Sir Harold has written not only an account of great plastic surgical 
ichievements but a very human story 

To all plasti surgeons and particularly to those who served in World War II, the story of the develop- 
ment of plastic surgery at the Cambridge Hospital in Aldershot will be informative and reminiscent. Many 
ideas taken for granted today were formulated here: the principle of face-down position in the transportation 
of those seriously wounded about the mouth and jaws, the important pioneering achievements of Magill in 
devising apparatus and techniques for administration of anaesthesia during surgery about the mouth, the 


if bone-grafting for re place ment of missing segments of the mandible, the rediscovery of the 


development 
usefulness of local flaps, cooperation between the plastic surgeon and the dentist, and finally, and perhaps 
most important of all, the development of the tubed-pedicle method of skin transplantation which thanks 
to Gillies and his host of students, is now standard throughout the world 

Surgeons on this side of the Atlantic will be conscious of differences between British and American 


methods. Most American contributions, thanks to the development and refinement of techniques for the 
securing of free skin grafts, have been concerned with the use of these grafts in repairs. Sir Harold exemplifies 
the British approach using local tissue and remote flaps. The American methods are more direct and conse- 
quently more rapid, but the more cumbersome, prolonged, yet ingenious use of multiple remote flaps o1 
multiple shifting of local flaps promises end results which are hard to match with free skin grafts. The surgeon 
who studies the ‘Flap Happy” chapters will be amazed at the varieties of methods of shifting tissue which 
ire illustrated, and proud that surgery can offer so much. Gillies questions the reluctance of American 
surgeons to use the forehead in nose reconstruction and the military directive of World War II that the arm 
should be used by preference for military casualties. It is doubtful whether disfigurement of the forehead 
can be concealed even in the hands of our most expert British colleagues. The British persist in the use of 
external fixation (headcaps, guy wires, struts, and pins) in the support of facial fractures methods which 
ire being supplanted in the United States by direct internal fixation. Finally, even the name of the trouble- 
some projection at the end of a scar differs on the two sides of the Atlantic, pig’s ear versus dog’s ear 
This unconventional book will no doubt be read by many generations of surgeons interested in the 
pring iples ind art of plastic surgery There Is much to be learned from one ol the flew surv iving pioneers and 
teachers who has sought throughout his lifetime to solve the major problems of repair and at the same time 
to satisfy the yearnings of each patient for a more nearly pertect or natural appearance Many stimulating 
ind worth-while hours can be spent reading the text, studying the illustrations, and allowing one’s imagina- 
tion to reconstruct the planning and the steps whereby each result was achieved 
Bradford Cannon, M.D. 


SURGERY IN WorLD Wark IL. OrtrHopepic SURGERY IN THE EvROPEAN THEATER OF OPERATIONS. Mather 

Cleveland. M.D. Washington, Office of The Surgeon General, Department of the Army, 1956. $4.00 

It is hard to realize that the methods which today form the basis of the successful surgical management 
of open wounds had been developed and proved by the close of the First World War. Wide incision to 
provide free access to the depths of the wound, free excision of all devitalized tissue, scrupulous hemostasis, 
removal of foreign bodies, immobilization, and, wherever possible, preservation of fragments to assure ultimate 
hone continuity were known, toward the end of the War, to a few, very competent high-ranking medical 
officers. These measures as well as wound closure by primary suture, delayed primary suture or secondary 
suture, used in conjunction with competent management of the fracture, had been proved in adequate series 
of battle casualties. Knee-joint wounds had been managed by thorough débridement, immediate closure of 
the joint capsule, and delayed primary closure of the superficial tissues. These techniques and the principles 
upon which they are based were never in general use in that conflict; the War was over before they were 
established throughout the military hospitals — indeed, before they appeared in the medical literature. 
Thev were, however, recorded in the official medical histories of World War I, both British and American. 

Comparatively little attention was paid to these methods in the years which followed. It was not until 
well into the Second World War, and at a high price in life and limb, that these lessons, learned at the close 
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of the First World War and then forgotten, had been relearned, and successful war-wound management was 
put into practice on a large scale 

Battle injuries of the extremities with the inevitably high incidence of extensive bone and joint involve 
ment comprised two-thirds of the more than 380,000 casualties in the European Theater alone. The ortho 
paedic care of all these wounded, over a vast terrain and often under rapidly changing conditions, was a 
tremendous undertaking. The responsibility was met superbly. To the author, formerly Senior Consultant 
in Orthopaedic Surgery, European Theater of Operations and Colonel, Medical Corps, Army of the United 
States, is due a large part of the credit for the high orthopaedic achievement which was attained. We are 
further indebted to him for this lucid recording of the orthopaedic experience in this theater. How the work 
was divided, the medical personnel organized, and methods of management developed, perfected, and put 
into use throughout the Theater has been told in this book with consummate clarity, force, and completeness 

Part I is devoted to administrative organization and Part II to clinical policies and practices; both are 
by Dr. Cleveland. In Part II are plainly set forth the lessons, the errors, and the successes of this vast experi- 
ence. They are of tremendous significance — almost as much today in a highly mechanized peacetime society 
as in those many months of combat. Included are chapters devoted to initial and reparative wound surgery, 
techniques of fracture management, regional injuries, amputations, resuscitation and supplemental 
therapy, chemotherapy and antibiotic therapy. Also discussed are postoperative complications, rehabilita- 
tion, and non-combat lesions. Part III is concerned with special types of bone and joint injuries, including 
complete dislocation of the acromioclavicular joint, battle-incurred compound fractures about the hip joint 
jeep injuries of the hip joint. Part III is by Dr. Cleveland with Dr. Marshall Urist as co-author 

The volume is carefully edited, handsomely put together, and well illustrated. This book belongs in the 
library of every surgeon 


William 1 Rogers, VD 


Tue Spine: ANATOMICAL RADIOGRAPHIC Srupres. Development in the Cervical Region. Lee A. Hadley, 

M.D. Springfield, Illinois, Charles C. Thomas, 1956. $6.50. 

This monograph is an important contribution to the understanding of roentgenographie studies of the 
cervical spine. The author has combined his extensive experience in roentgenology with anatomical studies 
on the cadaver to present an unusually clear and concise description of the developmental, congenital, 
traumatic, and degenerative abnormalities of the cervical spine that may be visualized by roentgenographi: 
techniques 

The monograph is brief, it is beautifully illustrated, and it correlates the anatomical changes with those 
present in the roentgenogram. Precise instructions are given regarding techniques for obtaining roentgeno- 
grams that will be satisfactory for study of the cervical spine 

The first three sections of the book, dealing with the embryology, the development, and the congenital 
anomalies of the cervical spine, give a background of information which affords a better understanding of 
many abnormal changes encountered in roentgenographic studies of this area Particularly well done is the 
section on congenital anomalies. 

\ complete discussion of trauma to the cervical spine is not attempted, but the more obscure lesions 
such as whiplash injuries, traumatic subluxation, and ligamentous injuries are described and illustrated in 
some detail. The degenerative changes that involve the intervertebral discs, the articulations, and the 
vertebral bodies with resulting spurring, encroachment upon intervertebral foramena, and the effect of these 
changes upon the physiology and mobility of the cervical spine are illustrated by correlating roentgeno- 
graphic findings with gross anatomical and histological studies. The illustrations with the excellent captions 
are particularly valuable. Many of the reproductions are retouched to emphasize the pathology involved 

Accurate interpretation of roentgenograms of the cervical spine is often difficult, and the material 
presented in this short monograph will be of real help and interest to all orthopaedists 


Charles H. He rndon, VD 


Jomnt LIGAMENT RELAXATION TREATED BY FrBRO-OssEOUS PROLIFERATION. With Special Reference to 
Low Back Disability, Trigger Point Pain, and Referred Pain. George Stuart Hackett, M.D. Springfield, 
Illinois, Charles C. Thomas, 1956. $4.75. 

The method of treatment presented and the claims made in this book lack the necessary clinical and 
scientific substantiation to justify its publication. The book is not recommended. 


William A. Rogers, M.D 


INSTRUCTIONAL Course Lectures, Vol. XIII, The American Academy of Orthopaedic Surgeons. R. Beverley 
taney, M.D., Editor. Ann Arbor, J. W. Edwards, 1956. $12.00. 

The 1956 volume of the Instructional Course Lectures adds twenty-seven to the 303 lectures which 
have been published in this series since 1949, when the present method of presentation was adopted. The 
publishers list all of these volumes as available. Together they offer 340 hours of teaching in orthopaedics 
by an all-star faculty, more than is offered by many of our medical schools. Verbum sat sapienti. 


J. A. B. 
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OPERATIVE ORTHOPAEDICS AND TRAUMATOLOGY (Title in Bulgarian). B. Boytchev, B. Conforty, and K 
Tchokanov. Sofia, State Publication, Science and Art, 1955 
Operative Orthopaedics is a large book of 656 pages, written in Bulgarian, which is somewhat related to 
590 illustrations, consisting of fairly satisfactory line drawings, moderate], 


the Russian language. There ar 
clear half tones, and plates of good quality. The binding and paper are good. 


The book is a complete treatise on orthopaedic surgery and is divided into two parts: general and special 
In the first part, the general section, fundamental principles are considered. Various surgical methods ol 
resection, fixation, and elongation ef bone are discussed. Plastic procedures, tendon surgery, operations on 
muscle and joints are described There is much reliance on the great surgeons of the Nineteenth Century. 
Techniques of resuscitation, treatment of shock, hemorrhage, organization of operating rooms, instrumenta- 
resections, treatment of fresh wounds, and the like are all included. The 


tion, anaesthesia, amputations 
influence of the classic works of the great Farabeuf is felt here. 
In the second part are treated, in accordance with anatomical divisions, the neck, clavicle, scapula, 
shoulder, arm, elbow joint, forearm, hand, pelvis, hip joint, thigh, knee, leg, foot, spinal column, and ribs. 
The text is of great interest and reflects an apparently vast experience of the authors. Many.references 
to familiar American orthopaedic authorities, as well as to authorities from other countries, are found. A 
number of procedures of Russian surgeons and some original methods by the authors are described. As an 
there is a description of Boytchev’s method of treating recurrent dislocation of the 


illustration of the last 
The origin of the short head of the biceps, the coracobrachialis, and a portion of the pectoralis 


shoulder 

minor are osteotomised from the coracoid process; they are then passed behind the musculotendinous portion 

of the subscapularis and reattached to the coracoid process under tension 
\ number of muscle-transplantation operations 


A balanced presentation ol surgery ol the hand is given 
It is 


are described for the upper and lower extremity. Most of them are well known in the United States 
surprising to find descriptions of many procedures which add to the encyclopedic character of this treatise, 
but which are not frequently used by American orthopaedic surgeons. In the section on the hip joint, the 
senior author describes a method of hip reconstruction. The necrotic femoral head is removed. A large frag- 


ment of the greater trochanter and subjacent area of the shaft is osteotomised in the coronal plane, moved 


into the acetabulum, and then transfixed to the remaining part of the trochanter. Thus, a substitute for the 


neck of the femur is created 
It is impossible to even mention in a short review many of the original methods for various conditions 


WwW hic h are described 
It may be stated that, generally, the book is interesting and instructive. It is regrettable that its language 


American readers 
Eman iel Kaplan, WD. 


makes it inaccessible to most 


PROCEEDINGS. SeEcoND INSTITUTE ON REHABILITATION CENTERS. Chicago, National Society for Crippled 


Children and Adults, 1956. $1.00 
This brochure contains ten papers presented at the Second Institute of Rehabilitation Centers which 


highlight the functions of the members of the rehabilitation team in dealing with social and emotional 


J. 4 i. 


problems 


Tue Srress or Lire. Hans Selye, M.D. New York, McGraw-Hill Book Company, Inc., 1956. $5.95. 

This book tells in language understood by layman and scientist alike, what medical research has learned 
about the nature of stress, how our bodies react to the wear and tear of living, and what we can do to adjust 
Stress is discussed in relation to various diseases—cardiovascular 


to this depletion of our adaptive energy 
digestive disorders, inflammatory diseases, mental derangements, hypertension, and others. 


disease 
Dr. Selye, in his preface, points out that the book proceeds logically from the discovery of stress to the 
analysis of its mechanism in health and disease, and explains how this knowledge could further our under- 


standing of life, in theory and in practice 
He writes informally about his now-famous concept of stress, and with keen understanding of human 
nature. He denies that he is a philosopher, yet his chapter, “Philosophic Implications’’, is unexpectedly 
thoughtful and satisfying, and is as stimulating as the rest of this absorbing book 
The book is illustrated by drawings and by photographs; there is a glossary of technical terms and an 


L. H. 


excellent index 


MoperN TRENDS IN OrTHOPEDICS (Second Series). Edited by Sir Harry Platt, LL.D., M.D., M.S., F.R.C.S., 
F.A.C.S. New York, Paul B. Hoeber, 1956. $12.50 
This Second Series of Modern Trends in Orthopedics has brought up-to-date the concepts of a number 


of leading authorities on eleven subjects. This is not a revision of the First Series as many new subjects 


have been added and more detail has been given to some similar topics. 
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Che editor, Sir Harry Platt, has had a very extensive experience with congenital dislocation of the hip, 
ind from this material has given “reason for sober satisfaction’? with the closed method of reduction for 


this condition 
Phere is an excellent section on Pott paraplegia by H. J. Seddon. His various steps in the techniques 


iterolater decompre sion and of costotranversectomy should be studied by all who have to deal with 
is situation 


IF. W. Holdswort! 


has covered the subject of traumatic paraplegia from all its many aspects — including 
nursing care and bladder management. In this country fracture-disloeation in the thoracolumbar area of 
the spine with neurolog 


cal involvement is treated by decompressive laminectomy and internal fixation with 


bone grafts 


Mr. J. C. Scott has contributed a chapter on displacement of the upper epiphysis of the femur, approach- 


ing it under heading of cervical coxa vara and “adolescent coxa vara’’, in both case s emphasizing the impor- 
tance of early diagnosis. He cites typical cases and outlines his very reasonable treatment 

A very well illustrated chapter by Mr. R. Guy Pulvertaft deals with contractures of the hand and points 
out the indications for use of the v irious accepted corrective methods. 

Norman Capener has written a thoughtful article on the mechanics in reconstructive surgery of the hip. 

Each contribution is well documented. I believe this Second Series will be even more valuable than the 
First 


J.G Petrie, WD. 


Porr’s Parap.teaia. D. L. Griffiths, H. J. Seddon, and R. Roaf. London, Oxford University Press, 1956. 

$12.75 

This book presents the most complete coverage of Pott’s paraplegia to date that we have encountered 
An intensive review of 175 cases of paraplegia incident to tuberculosis of the spine seen by one of the authors 
H.J.8 has been made. To this series have been added fifty-three cases seen by the other two co-authors 
Even though one considers that the period of study began in 1931, this represents a formidable amount of 
material for review 

\ painstaking dissection of this mass of material has been made. There are numerous and excellent 
illustrations, such as roentgenograms, tables, and line drawings. Full advantage has been taken of the 
material and the study extended in every possible direction. Historical reference is carried out in a most 
interesting manner as to previous knowledge on this subject 

Pathogenesis is excellently portrayed. Dural pressure may be due to abscess or bone displacement, 
iusing narrowing of the vertebral canal. The authors’ statements of fact are well documented and illus- 
trated. On the basis of the pathological changes, the authors justifiably discuss the relative merits of lami- 
nectomy, posterolateral exploration, and anterolateral decompression. Furthermore, they present fifty 
consecutive cases of anterolateral decompression. Considering the disastrous potentials present in such 
cases, the results will prove astounding to those less acquainted with the possibilities of recovery of the 
spinal cord from such pressure lesions. The descriptions of operative procedures indicated are adequately 
made and well illustrated. They acknowledge that each case may present its own problems and that minor 
variations in technique, depending upon the situation found, may prove necessary 

One may regret that more emphasis is not placed upon the necessity of solid posterior fusion for support 
before anterior débridement is done. Likewise, one could wish that the authors could have noted that, with 
solid posterior fusion secured, abscesses recede together with extradural pressure and that most such cases, 
idlequately fused, permanently recover without necessity of anterior decompression 

Despite this, their treatise has been factual, exceedingly honest, and represents a monumental step 
forward in the understanding and care of patients with these lesions. For those of us exposed to the necessity 
of caring for people with such palsies, availability of their material in book form for study and careful appre- 
ciation is certainly most worth while. The present reviewer is deeply thankful to them for the tremendous 


effort that has gone into the preparation of this monograph. 
David M. Bosworth, M.D. 
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Radiographs and photographs like these 


are invaluable —to the attending 


physician — to teachers and students ! 





1. CASE: 14-year-old girl with idiopathic scoliosis. Precorrection 2. Postcorrection radiograph with patient in plaster jacket fol- 
radiograph with patient seated. lowing spinal fusion (top and bottom of the fusion marked by 
metaliic clips). 


Her vou see a trend. With the 


visual data reproduced on these 
pages, the physi lan can review 
his case, discuss it in detail with 
issociates and students 

In addition to its value in 
discussion and teaching, 
material such as this may be 





~~ 


3. Right dorsal curve has been corrected in plaster turnbuckle jacket and back is 
seen exposed through window. Methylene blue tattoo marks identify area of 


vertebral column to be fused. Steps in surgery ssown on page following 








used to illustrate medical papers and 
exhibits: it is invaluable as a basis for 
research—today, tomorrow. vears later 
Phe cost is low, compared with the 
value of a fully documented case record. 
For Radiography: Kodak Blue Brand 
\-rav Film and Kodak x-ray processing 
chemicals meet the most exacting require- 
ments. They are always dependable uni 
form. Quality-controlled rigidly tested 


they are made to work together 





4. Posterior elements of the vertebrae to be fused have been exposed 
by subperiosteal dissection. 





For Color Photography: Kodachrome 
Films for miniature and motion-pieture 
cameras: Kodak | kt if hrome Films and 
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. Interdigitation of bony spicules across the interlaminal spaces has 

ind miniature cameras: Kodacolor Films been completed. 

for roll-film cameras and cameras accept 
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ing No. 828 film. Kodak color print mate- 


rials are also available 





6. Raw bony area is reinforced by slivers of cancellous bone obtained 
from the bone bank. 


7. Incision closed. 
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[F— DIAMOND INTRAMEDULLARY PINS 


SMO STAINLESS 
Richards diamond intramedullary pins offer the surgeon an aid in the prevention of rota- 


Flexible in the minor diameter, yet rigid in the major diameter, the diamond cross-sectional 


hape adapts to the contour of the intramedullary canal, yet provides excellent internal fix- 


PRICE PER SET INCLUDES ALUMINUM RACK 
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DIAMOND PINS 


Anodized aluminum to prevent scratching or nicking pins. Thumb screw holds pin in place 
to gently introduce pin by hand. Not to be used as a driver. One size, 3/16" slot, takes any 
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SMO STAINLESS 


Richards round intramedullary pins are carefully formed of selected SMO Stainless of 
special temper to give proper resiliency 

Bending irons may be used to pre-shape pin, if desired 

The bullet-nose end of the pin helps to prevent breaking through the cortes, and smoothly 
guides the pin down the intramedullary canal 


A convenient aluminum rack is furnished at no extra cost with each full set of pins 


ordered 
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HYPEREXTENSION BRACE 


... the most effective 
appliance for compression fractures 
High PATIENT ACCEPTANCE 
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@ Embossing provides very strong lightweight unit. 
Eliminates lateral pressures on torso. 


e Easy on, easy-off with side hook closure 
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plus nominal fitting fee 
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peated applications. Each application gives 
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MASTER UNITS 


Four all stainless 
steel models tc 
meet the various re- 
quirements in hos- 
pitals, clinics, phy- 
sicians’ offices, and 
patients’ homes. 
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temperature con- 
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mmediate use. No 
plumbing used 
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DOCTOR, are you sure... 


Many times you have undoubtedly prescribed THE JEWETT 
BRACE. If your patient has received The Jewett Brace, it is 
equipped with a hinged pad on the sternum; a fixed pad on 
the pubis; stainless steel bands to hold the lumbar support, 
with worm screw adjustment; provision for locking the brace 
on the patient; plastic, impervious to water with no absorption 
to the skin, covering the sponge rubber pads; the fine work- 
manship and custom qualities produced by the best brace- 





making technique from the patient's measurements. 


Literature, reprints 


These features are found in The Jewett Brace and to be sure 
that you have them all, insist that it be lettered in gold on the 
lumbar pad— "THE JEWETT BRACE.” 
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SELF-ADMINISTERED WITH THE 


“Duke” University Inhaler 


No. 3160 Model-M 
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With the “Duke” University Inhaler, “Trilene” analgesia can be self- 
administered by the patient, adult or child, under medical super- 
vision, with a relatively wide margin of safety. Induction of analgesia 
is usually smooth and rapid. Inhalation is automatically interrupted 
if unconsciousness occurs. Outpatients can generally leave the doc- 
tor’s office or hospital within 15 to 20 minutes. 


In Obstetrics . . . Self-administered “Trilene” will usually give effec- 
tive relief of pain throughout labor and, for delivery, it may be em- 
ployed in association with pudendal block or low spinal anesthesia. 


In Pediatrics ... The “Duke” University Inhaler is so easy to operate 


that even a child can administer his own “Trilene” analgesia. 








In Surgery ... With “Trilene,” self-administered, many so-called 
“minor” yet painful procedures such as biopsies, suturing of lacera- 
tions, and reduction of simple fractures can be performed without 


= discomfort to the patient. 
9 ieee \s “Trilene” is not recommended for anesthesia nor for the induction 
of anesthesia. Epinephrine is contraindicated when “Trilene” is 


} r administered. “Trilene” is nonexplosive; nonflammable in air. 


i 
ys “Trilene” is available in 300 cc. containers. 


“Trilene 
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¢ increases patient cooperation 
















1 
‘ 


Ayerst Laboratories « New York, N. Y. « Montreal, Canada 
Xf \ / 


Ayerst Laboratories make ‘‘Trilene” available in the United States by arrangement with 
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support 





any mattress 
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In later stages of treatment 
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v Resilient surface — provided by curled Authorized Camp Dealer. , 
hair — will not tend to stop circulation 
or Cause undue pressure On nerve 


points. 
v Guaranteed for 15 years. 





v Created by King Karpen, originator of 
the world-famous Holtandaire mattress 
—long the first choice of fine hotels. 

CONTACT YOUR NEAREST 
AIRELOOM DEALER OR WRITE: 


/ a 1 1@)0) 0 a @) 


/ fiul CM 





BEDDING CO 


Westminster Ave., Alhambra, Calif 


SUPPORTS APPLIANCES 
JACESON, MICHIGAN 





created by King Karpen 





1S 


In answer g advertisements please mention The Journal of Bone and Joint S irgeru. 





NEW cllawer NIGHT SPLINT 8 


DETACHABLE — DENIS BROWNE TYPE & -§ 
Orthopedic surgeons are even more enthusiastic about n* ; —% 
the new, improved Fillaver Night Splint. This versatile a 





splint affords decided advancements for 
treating club feet, positional deformities, 
tibial torsions, flat feet, congenital hip dis- 
locations, and any other deformities that are 
actively corrected by incessant 
kicking. Use of the Fillaver 
Splint minimizes the necessity 
of manipulations, plaster, ten- 
otomies and anesthetics. 


@ Stainless bronze serrated discs 
permit 50 different rigid settings. 
FITS ANY SHOE—the new triple 
flange lateral clamp permits secure 
attachment to clubfoot shoes or any 
thickness of sole. Best results are 
confined to children under 3 or 4. 


Fulaucr SURGICAL SUPPLIES, INC. 


Box 1678, CHATTANOOGA, TENNESSEE 
ESTABLISHED 1914 Manufacturers of Orthopedic Appliances 





WRITE FOR DESCRIPTIVE FOLDER 





THORNTON PLATES FLANGED NAILS 


for 
Treatment of Fractures of the Femur and Trochanter 


\ 


Grooved Cannulated Solid 
Nail Nail Nail 





° . mn 508 Rorer Avenue, S. W. 
Price Filler Machine & Mfg. Co. ROANOKE, VIRGINIA 
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SYNOVIAL BIOPSY TREPHINES 


1s described by Drs. H. F. Polley and W. H. Bickel, Rochester, Minnesota 
Simple, effective means of obtaining punch biopsy specimens of synovial membranes under local 
inesthesia, without operative incision or disability of patients. Full technic described in Vol. I. 


No. VII of ARMAMENTARIUM. Ask for your copy today 
Complete set of 4 instruments in fitted sterilizing rack ... $57.50 








__ \aueiwer e co.__] 


330 South Honore Street 
Chicago 12, Illinois 
Dallas * Houston * Los Angeles « Rochester, Minn. 





W iMPROVED 1955 
actola tor 


—e Intermittent Traction 


e traction is indicate 














REG. U.S. 
PATENTS 
32633124 
2633125 





Now, carefully graduated, smooth traction can be administered 
precisely . . . automatically . . . intermittently . . . and with 
maximum comfort to the patient! Forces up to fifty pounds 
may be safely applied to the cervical syndrome. 
the ORIGINAL and ONLY tractolator 
with patented tracto-action 
Be convinced by our 30-day FREE trial offer 
RIGHT IN YOUR OWN OFFICE! 


TRACTOLATOR COMPANY, INC. 
242 S. 17th STREET - PHILADELPHIA 3, PA 
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&y ¥ The style illustrated 
~ is ‘JUNIOR’ 
d FOUR WIDTH 











FITTINGS to every 
half-size in child sizes 
7 to 54 in brown willow 
&. or black box side. Triple- 
; wearing ‘Solite’ soles, 

29/9 to 44/9. 


Ne, 


You recommend the best, 
when you recommend 


KLEISTONE 
oLylco 


i 
t 
i 
I 
I 
J = Non-Metallic ¢ Muscle-Building 
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I 
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I 
| 
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REARS. 


Sis 


Arch-Cushions 


Ashley 


Posture Plates 


Serving the Medical Profession with cor- 
rectly-fashioned orthopaedic appliances... 
for 38 years. 


Write for your FREE catalog today 


KLEISTONE RuBBER COMPANY, Inc. 


Established 1919 


Warren, Rhode Island, U. S. A. 






1. SOUND BASIC DESIGN 

Freeman has worked closely with the medical profession 

in developing the corset type of support. The result 
REASONS is a new conception of precise support or immobilization 

with comfort for the wearer— whether sitting, standing 

or reclining 


FOR PRESCRIBING 2. COMPLETE SELECTION 


You have the right garment for just about every 
application you may prescribe. Freeman corset-type back 


TE, supports provide supportive and conservative measures 
in any desired degree to almost complete immobilization. 
3. FREEMAN QUALITY FEATURES : 
SURGICAL New, Pima Cotton-Nylon Fabric. e Petal-Soft Interior 
Finish cushions stays, avoids irritation. e Self-Smoothing, 
SUPPORTS Non-Wrinkle Fly, exclusive, speeds putting on garment 
and avoids comfort-robbing wrinkles. e Soft Plush 


Padding under hooks and eyes. e Superb Needle Work. 


It all adds up to a garment you can prescribe that will 
be used—because it can be worn comfortably while sitting, 
standing or reclining. 








= — a 
MODEL ' oe oe 
422 / . == oe ~~ 
Sacro-Lumbar ' Freeman Manufacturing Co. eee wo ow 
Back Support ' Dept. 704, Sturgis, Michigan === 
for Men ' Please send details on new Freeman features and include free reference catalog 
MODEL r 
423 Name iaien ————— 
Sacro-Lumbar ' 
Back Support ' Address 
tor Women | ' ——— ee _— 
\ \ | 8 City ia State_ 
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Mr. Lovis C. Weld, President of G. W. Chesbrough 
Co., demonstrates straight last, rigid sole of Cosy- 
Will not buckle or worp in splint 


foot surgical 


These corrective pre-walkers 
will help you and your patients 


Big promise? Maybe. But here’s why I think it’s safe 
to say this new line of high-grade but moderately 
priced corrective pre-walkers offers you an opportu- 
nity. You can prescribe them with confidence and 
know your patients will not be overcharged. 

A while ago a child in my own family needed a 
corrective shoe. I discovered then what a hardship 
the expense of most corrective footwear can mean 
to parents. 

That's when we got busy in our Cosyfoot plant and 
put all our 58 years of experience into the shoes you 
see here: Corrective pre-walkers—moderately priced! 

Use with or without Denis Browne splints, and to 
hold correction after removal of casts. The coupon 
will bring you a trial pair 
OUTSIDE COUNTER 
Club Foot Pre-Walker. Meets 
strict orthopedic specifications. 
Heel stabilizer instep strap. 
Open toe. 


NO BACK SEAM 
Open toe surgical Pre-Walker. k 
Straight line symmetrical last, No. 1400 
firm heel. Steel plate between 
insole and outsole for rigidity. 


PERFECTLY SMOOTH INSIDE 

Closed toe surgical Pre-Walker. 
Lace-to-toe design permits snug, 
gentle fit. Unlined construction 
allows upper to breathe. 


No. 1700 4-5 


No. 1300 if 
, 4 

v\ 

MAIL COUPON now for free desk sample. 


|G. W. CHESBROUGH, INC. 


| 807 SMITH STREET + ROCHESTER 6, N.Y. 


| NAME 
ADDRESS 
CITY 
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AMICK 


Suspension 
AMBULATOR 






for the 


rehabilitation of 
patients suffering 
from Polio, Strokes, 
Cerebral Palsy, Spina 
Bifida, Encephalitis, hip 
fractures, amputations and 
Multiple Selerosis 


Eliminates Fear of Falling 
Promotes Patient Confidence 
Longer Treatment Periods 
*ossthle 
Patient Progress Hastened 
Constant Supervision 
| nnecessary 


{daptable and Adjustable 





A self help device for rehabilita 
even practical for 






tron prog 
home use 





nvites practice 


FR), 


ral 


AMICK AMBULATOR MFG. CO. 


Stanton, Nebraska 


Support straps fit any patient. 
Works well in or out of parallel 
bars. May function either as a 
support or safety device. Excel 
lent for neck traction or pulley 
exercise. 


W rite for complete 
information 


Low Price 














MOISTAIRE 


The Original Heat Therapy Unit 


UNEXCELLED 


for the delivery of moist heat at 
the excct prescribed temperature. 


COMFORT ® SAFETY © DURABILITY 


A physiologically sound and safe method 
for the treatment of sprains, fractures, and 
other industrial and orthopedic problems. 


Used consistently since 1937 
For illustrated information write, wire or call: 


Lhe RIES “E exfteralion 


3508 FIFTH AVE., PITTSBURGH, PA. 
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ACTIVE HAND and 
FINGER SPLINTS 


Instruments for Hand 
Surgery and Treatment 


AS DESIGNED BY 
Dr. STERLING BUNNELL 

Carried in stock for immediate delivery 

¢ Knuckle bender splint 

* Radial palsy splint 

* Finger extension splint, etc. 

* Hand Drill w/Jacobs chuck 

* Tendon stripper set 

* Gig pull-out suture and 
other special instruments for 


bone and joint surgery 
> Write for catalogue — postage prepaid q 


H. WENIGER 


Established 1907 
New Address 
70-12th Street, San Francisco 3, Cal. 


























CERVICAL 
TRACTION UNIT 


(Complete as Illustrated) 


No. 121A, adult 
No. 121B, youth 


No. 121C, child 


Set consists of the 
following 
1 Head Halter 
1 Weight Carrier 
5 Two-lb. Weights 
10-foot Traction Cord 


. a Above will fit any door. 
1 Door Traction Unit Padded to prevent marring. 


RAJOWALT CO., INC. 
ATWOOD, INDIANA 


Manufacturers of Fracture Equipment 
SOLD ONLY THROUGH SURGICAL DEALERS 
Catalog Sent Upon Request 




















LIPPINCOTT 


LIVING 


BONE by Irvin 
I N Stein, M.D. 


Raymond O. 
HEALTH | cin. MD. 


AND and Martin L. 
DISEASE Beller, M.D. 


Here is valuable information on the 
xrocesses by which fractures heal and 
f" me grafts ‘‘take."’ Part I is a consid- 
eration of structure, function and reac- 
tions of normal living bone. Part II 
presents the disease entities as they are 
now known. Part III offers diagnostic 
classification of bone diseases, includ- 
ing radiological aspects and blood 
chemistry 

510 Pages 387 Illustrations 
1955 $15.00 





SURGERY 
OF | ,, 
THE Sterling 
HAND Bunnell, M.D. 


This great new third edition covers the field 

ly fash dd. h ner 
in masterly fashton adds much neu 
practical knowledge. 


Notable new contributions are material 
on Splinting, Internal Splinting, Surgery 
of the Rheumatic Joint, Hands with 
Paralysis, Nerve Grafting, New Con- 
cepts in Thumb Conditions, Construc- 
tion of New Digits 


More than 200 new and highly useful il- 
lustrations bring the total to more than 
1,000 


In four parts — The Hand; Reconstruc- 
tion of the Hand; Injuries and Infections 
of the Hand; Other Conditions of the 
Hand 

1,079 Pages 1,047 Illustrations 
3rd Edition, 1956 $22.50 


J. B. LIPPINCOTT COMPANY 
East Washington Square, Philadelphia 5, Pa. 
In Canada—4865 Western Ave., Montreal 6, 
P.Q. 
Please enter my order and send me 

Livinec Bone in HEALTH AND Disease. $15.00 


SurGerRY or THE Hand 22.50 
NAME 
ADDRESS 
CITY ZONE STATE 
Charge Convenient Monthly Payments Payment Enclosed 
JBJS 4-57 
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For Treatment of SPASTIC CASES + CEREBRAL PALSY + STROKE 
POLIO « HAND INJURIES 


General Electric Company’s 


Silicone BOUNCING PUTTY 


DOES NOT HARDEN... LASTS INDEFINITELY ... CAN BE AUTOCLAVED 
penis As a “TRIAL ORDER” — Send $2.00 for One $2.85 Jar 
S. R. GITTENS, Sole Distributor e 1620 Callowhill Street, Phila. 30, Pa. 

















TO ORDER xe7éa ABDUCTION PILLOW SPLINTS 





For Congenital Dislocation of the Hip in the Newborn 
and in Early Postnatal Life —_- 


With the New Wet-Proof Pillow 
3 SIZES: ee ee eT With One Halter $ 7.75 


Smal]—6" pillow splint (up to 3 months) With Two Halters $12.50 
Medium—9" pillow splin (3 to 6 months) 


Large— 12” pillow splint (over 6 months) MINNESOTA ORTHOPEDIC SERVICES 
COLORS: Pink, Yellow, or White 1963 Carl Street St. Paul 8, Minn. 





POSTPAID 











witttAms LUMBO-SACRAL FLEXION BRACE 


Orders filled at the request of members of the profession only 


Measurements: 1. Chest (about 4’’ below nipple line); 2. Waist (at navel 
line); 3. Pelvic (Ye distance between greater trochanter and crest of ilium); 
4. Seventh cervical spinous process to the prominence of Coccyx. 


ALL ORTHOPAEDIC APPLIANCES 


MILLER BRACE CO. 
3902 Gaston Avenue Dallas, Texas 


For prompt service use our P. O. Box 7902 


Custom Built: Braces—Surgical Supports—Splints—Arch Supports—Folding 
Wheel Chairs—Aluminum Adjustable Crutches—Airfoam Head Halter Sets— 
Airfoam Rib Binders— Canes, Etc. 


HERE TRACTO.- HALTER 


iS AN THE FIRST REAL APPROACH TO PATIENT COM. 
FORT DURING THE APPLICATION OF CERVICAL 
I bal 14m 4 TRACTION THROUGH THE HALTER METHOD! 


Lifts from under the jaw instead of the cheek bone 























Gone is temporo-mandibular pain! Just one buckle 

NEW and strap for easy adjustment! Made of leather, not 

canvas has greater durability Washable chin-piece 

HEAD Padded with sg; ponge yen r, Excellént clinical. results 
7 Write Today! 










HALTER LOUIS YELLIN, 


INC 3 17TH STREET 
PHILADELPHIA 3, PA 
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THE UNITED LIMB AND BRACE CO., INC. 
15 BERKELEY STREET BOSTON 16, MASSACHUSETTS 


Manufacturers of 


Aatificial Limbs. 


This shows how the 
ade Back Rubber Cushion Socket 


conforms to the stump when the patient is sitting down 








PAT. NO. 2253040 











a “eLD WELL re ¥ — 
ETc _ y = To serve your complete needs in 
ORTHOPEDIC, PROSTHETIC pinicinion 
and SURGICAL APPLIANCES a 
henee of BIDWELL ine. — 
535 N. 27th Street Branch: 1134 Regent St. 
Milwaukee 8, Wis. Madison, Wisconsin ame 











TARSO SUPINATOR® metatarsus varus. TARSO MEDIUS® 
Pairs or single shoes. Straight, neutral last shoe 
For the postural Detailed to match Tarso 
correction of Pronator. Pairs or singe 

flat feet. shoes. 


dae ter caus anor ae ae eae oe fl H f K f| SHOE COMPANY, INC. 
ennennendemniaieesins 332 S. Broadway, Yonkers, N. Y 


A MODERN CORRECTIVE SHOE 
* ; FOR EVERY Orthopedic NEED 4 3 
96 TARSO 
PRONATOR ® 






















(% the Jackson CERVEIPILLO ) 


4 oh. CERVICAL CONTOUR PILLOW 
DACRON FILLED 
FOR 
Symptomatic Relief of 
the Cervical Syndrome 


By keeping the cervical vertebrae properly 

: positioned during sleep, the Jackson 

a ry plus —_ CERVIPILLO prevents aggravation of symptoms 
is commonly observed with the conventional 

postage pillow 


Distributed Exclusively 


by. 















LOUIS YELLIN, INC., 242 S. 17th ST., PHILA., PA. 
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a 
Wat RIPPLE SOLE 


SHOE COMPANY 


One step ...and you're on your way to an 
WEST entirely new experience in walking pleasure. 
28 ADAMS As the resilient ripples depress, you're eased 
so gently that the pavement seems to soften 
DETROIT 26 under your weight. 


MICHIGAN 
Write for brochure $15.95 to $29.95 
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PROGRESSIVE 
AYAY EL [i 






Elgin Exercise 
Unit Model 
No. A-1500 






+.» especially designed for the 
administration of over 106 therapeutic exercises! 


It has been proven that exercise therapy must be 
accurately controlled if the desired end results are to 
be obtained .. . Elgin, the original designers and man- 
ufacturers of Progressive Resistance Equipment, offers 
the only complete line of exercise equipment designed 
to meet these requirements. The Elgin line has been 
developed, in a scientific manner, to give Doctors and 
Therapists the correct clinical tools with which to prop- 
erly administer exercise therapy to both surgical and 
non-surgical patients. 

It provides a wide exercise range, from simple func- 
tional exercises to the most highly definitive focal ex- 
ercises. This equipment also provides a means for an 
effective and efficient out-patient clinic for patients 
requiring therapy. An Elgin Sales Consultant would 
appreciate the opportunity of assisting you in laying 
out a Physical Therapy Department that will enable you 
to administer a more effective therapy program. Write 
today for complete information. 





q 


ELGIN LEG EXERCISE ELGIN EXERCISE UNIT 
(Ankle) Model No. LE-125 Model No. AB-150 

Write today for information on the <omplete 

line of Elgin Exercise Accessory Equipment 

: > and Therapy Techniques, request Catalog 200. 


GPLULD EXERCISE 
APPLIANCE CO. 
P.O. BOX 132 e ELGIN, ILLINOIS 


Ir 
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CORNELL UNIVERSITY 


MEDICAL COLLEGE 
ANNOUNCES THE SECOND ANNUAL 
POSTGRADUATE COURSE IN 

FRACTURES AND 
OTHER TRAUMA 
JUNE 10-15, 1957 
Hospital for Special Surgery — The 
New York Hospital in New York City 
Under the Direction of PRESTON A. WADE, M.D. 


Metabolic Response to Injury Dr. James A. Nicholas 
Fundamental Principles of Wound Treatment 
Dr. Frank Glenn 
\-Rays in Fracture Treatment Dr. John A. Evans 
General Principles of Treatment of Multiple Injuries 
Dr. Preston A. Wade 
Anaesthesia in Trauma Dr. Joseph F. Artusio 
Treatment of Shock and Blood Replacement 
Dr. John M. Beal 
Robert L. Patterson 
Dr. Bronson 3. Ray 
Dr. Herbert Parsons 
Dr. Howard S. Dunbar 
Dr. Peter C. Rizzo 


Open Fractures Dr 
Head Injuries 
Injuries to Spinal Cord 
Peripheral Nerve Injuries 
Back Injuries 
Fractures and Dislocations of Spine 
Dr. Philip D. Wilson, Sr. 
Fractures of Pelvis and Complicating Injuries 
Dr. John W. Draper and Dr. Paul W. Braunstein 
Trauma to Genito-Urinary System Dr. Victor F. Marshall 
Antibiotics in Trauma Dr. Peter Dineen 
Pathological Fractures Dr. Robert L. Patterson 
Fractures and Dislocations of Shoulder Girdle 
Dr. Philip D. Wilson, Jr 
Fractures of Humerus Dr. William A. Cooper 
Fractures and Dislocations of Elbow 
Dr. T. Campbell Thompson 
Fractures in Children 
Dr. Preston A. Wade and Dr. Howard Balensweig 
Fractures of Forearm Dr. Paul W. Braunstein 
Colles’ Fractures Dr. L. Ramsay Straub 
Fractures and Dislocations of Carpal Bones 
Dr. Irvin Balensweig 
res of Hand Dr. L. Ramsay Straub 
s to Abdomen Dr. Sammuel W. Moore 
Dr. Cranston W. Holman 
Injuries to Blood Vessels Dr. Jere W. Lord, Jr. 
Treatment of Burns Dr. Herbert Conway 
Skin Grafting of Fresh Burns Coverage of Chronic 
Granulating Wounds Dr. Herbert Conway 
Fractures of Acetabulum and Dislocations of Hip 
Dr. T. Campbell Thompson 
Intracapsular Fractures of Femoral Neck 
Dr. Preston A. Wade 
Intertrochanteric Fractures of Femur 
Dr. Carleton M. Cornell 
Fractures of Femoral Shaft Dr. Preston A. Wade 
Injuries to Ligaments and Cartilages of Knee 
Dr. Frederick Lee Liebolt 
Fractures and Dislocations of Knee 





r. Frederick Lee Liebolt 
Rolla D. Campbell, Jr. 


Fractures of Tibia and Fibula Dr 
Herbert Conway 


Cross-leg Flaps for Injuries to Leg Dr 
Fractures and Dislocations of Ankle 
Dr. Robert L. Patterson 
Fractures and Dislocations of Foot and Tarsus 
Dr. Philip D. Wilson, Sr. 
Joint Motion and Physical Therapy 
Dr. Howard Balensweig 
Management of Mass Casualties 
Paul W. Braunstein and Dr. Preston A. Wade 
Eye Injuries Dr. John M. McLean 
Demonstration of Plaster of Paris Application 
Dr. Robert L. Patterson and Dr. Preston A. Wade 
Demonstration of Application of Traction 
r. Robert L. Patterson and Dr. Preston A. Wade 
Operative Treatment of Fractures Dr. Preston A. Wade 


Amputations Dr. T. Campbell Thompson 
Injuries to Hand Dr. L. Ramsay Straub 
Auto-Crash Injury Research Dr. Paul W. Braunstein 


Pathological Anatomy of Intra-Cranial Injuries 
Dr. Milton Helpern 
Indications and Technique 


Tracheostomy 
Dr. James A. Moore 


Living accommodations for a limited number of 

physicians and their wives will be available in Olin 

Hall, the Medical College Student Residence, at 
$2.50 per night per person. 


Tuition: $150.00 
For further information write to: 
DR. PRESTON A. WADE 
Cornell University Medical College 
1300 York Avenue, New York 21 
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Mow, in the Surgical Alloy... 


Vitallium 


HOOKED INTRAMEDULLARY NAILS 
for fracture fixation with the new Bulle point 


“ 


Greater strength, excellent ductility and the new bullet point 
are outstanding features of the new line of VITALLIUM 
intramedullary nails. They are offered in a full range 

of lengths and in the four standard diameters 
preferred for intramedullary fracture fixation. 

The bullet point minimizes danger of pene- 

trating the cortices when driven down 

the canal and has proved to be highly 

efficient. Because these nails are made of 

inert, compatible Vitallium there is no 

danger of bone necrosis or foreign rc 

body reaction, and the surgeon may 


leave the nails in situ indefinitely. 


The new Bullet point 


.. It minimizes the 
danger of pene- 
trating the cor- 
tex when driven 
down the canal. 














AVAILABLE ONLY THROUGH 
SURGICAL DEALERS 





AU STENAL, | N C.-C nagical onnsion 


224 EAST 39TH STREET - NEW YORK 16, NW. Y. 
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